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lEAWORTHINESSin rough water, 
T simplicity and strength of con- 
nctioti, and fair speed with com- 
ralively low power, are features of 
t small runabout molorboat, shown 
\ the illustrations and detailed in the 
irking drawings, II is of the V- 
_ tottom type, and the high, flaring bow 
enables it to cut the water with slight 
pounding or spray. A light-weight 
motor of 4 hp. is satisfactory, and tor 
greater speed one of not over 8 hp. may 
be installed with a proper margin of 
safety, and freedom from excessive 
vibration. The deck plan is shown in 
Fig. 7 of the page plate ; the structural 
framework in Fig. 6 in plan, and in a 
vertical section from bow to stern, in 
Fig. 8. 

Before beginning the work of con- 
struction Figs. 0, T, and 8 should be 
understood, and then full-size paper 
patterns are made for the frames A to 
I, as shown in Fig. 1. The diagram for 
the transom frame A is shown com- 
plete, those for the other frames being 
given in half section only. Make the 
frames, other than the transom, of 1 by 
3-in, straight-grained oak. The two 
parts of each side section are bolted 



together with a 1-in. piece, 5 in. wide, 
called a knee, and the two side sections 
are joined at the keel by means of bolts 
and a heel, ly^ in. thick, as shown in 
Figs. 3 and 5. The fastenings are made 
with %-in. bolts, fitted with washers 
and nuts. Inspect the frames to make 
certain that they are not twisted, and 
mark them A, B, etc., as indicated. 

The stern frame, or transom, shown 
in Fig, 2, as viewed in section at J-K, 
Figs. 7 and 8, is made of oak, cypress, 
or pine, preferably in one piece, and 
\K<2 in. thick. Two boards for it may 
be doweled, as shown in Fig. J. Paint 
the pins and joined edges with marine 
glue, and clamp the pieces together to 
dry. Then shape the transom as 
shown, and fasten 1 by 2-in. oak bat- 
tens across it, fastening them with 
screws, as shown in Fig, 2. Fasten 
1 by 2-in. oak battens around and % in. 
in from the edges, to provide a suitable 
nailing strip for the planking. 

The keel is a straight-grained piece 
of oak, or yellow pine, 3 by 4 in. by 18 
ft., as shown in Figs. 6 and 8. Lay it 
out on a suitable level area for the 
fitting and assembling of the frames. 
They arc notched over it, as shown in 
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detail in Fig. 5, and bolted into place 
through the heel. Countersink the 
bolt heads. Line the frames up per- 
fectly or trouble will be experienced in 
producing the desired contour and 
balance in the craft. Where the pro- 
peller shaft extends through or near 
the keel, it is necessary to fix the 
frames with two bolts straddling the 
shaft, as detailed in Fig. 3. 

The shape and construction of the 
stem post, the stem and stern knees, 
and the method of fastening them into 
place are shown in Fig. 8, and in de- 
tail in Figs. 2 and 9. These parts may 
often be supplied to the best advan- 
tage by dealers in boat stock, in the 
natural crook, which is most desirable. 
They may also be built up as shown. 
To prevent the water from working 
into the seams of these parts at the 
joints of the stem and knee, stop- 
waters are used, as indicated in Fig. 8, 
and detailed in Fig. 9. They are plugs 
or dowels of white pine, dipped in 
marine glue. The stem and knees are 
bolted to the keel with Vo-in, bolts, 
after painting the joints with glue. 

Cut a rabbet, or planking groove, 
into the stem and stem knee, to pro- 
vide a suitable nailing support for the 
planking, as indicated by the dotted 
line in Fig. 8, and in the stem detail, 
Fig. 9. Make the rabbet i/^ in. deep, 
to bring the surface of the rabbeted 
parts flush with that of the planking. 
The upper corners of the keel are 
beveled to fit against the garboard, or 
lower plank, as shown in Fig. 5. 

Brace the assembled frame tempo- 
rarily, and strongly enough to with- 
stand twisting strains. Turn the frame 
over so that the keel is uppermost, and 
level it carefully, for the nailing of the 
planking. The system of planking 
used is shown in Figs. 2 to 5, and in 
detail in Fig. 9. The best size for the 
planks is in lengths of 20 ft. 6 in., so 
as to give a minimum of end joints. 
Where short lengths are used, the 
joints should be supported on blocks 
on the inside, and the planks butted 
together. The planking, dressed on 
both sides, is Yj by 2V^ in., though the 
width may vary slightly, preferably 



less than this width. Put on the gar- 
board, next to the keel, first, and fit it 
to the bevel on the keel, as shown in 
Figs. 4 and 5. Fit the ends of each 
plank to the transom and into the 
rabbet at the stem post. The planks 
are fitted alternately on opposite sides 
of the hull. Their edges are beveled 
slightly to form a close fit on the in- 
side, and to provide a space for calking 
the seams. Nail the garboards into 
place against the keel by means of wire 
finishing nails, sunk edgewise through 
the plank, as shown in Figs. 5 and 9. 
Fasten the planks to the transom and 
the stem post with nails or screws, gal- 
vanized, or of brass. Fit the planks 
carefully to the frame. At the chine 
strake, as indicated in Fig. 4, it may be 
necessary to trim the sharp corner 
slightly to produce a good fit for the 
planks, as shown in the chine detail 
in Fig. 9. After all of the planks have 
been put on, plane the top plank, or 
sheer strake, flush with the upper ends 
of the frames. Then turn the hull over 
on its keel, supporting it with braces. 
The woodwork of the upper portion 
may now be installed in part. 

Notch the frames to receive a 1 by 
3-in. filler piece of oak or pine behind 
the coaming, as shown in Fig. 3 and in 
the coaming detail. Fig. 9. Make the 
coaming of V^ by 6-in. oak, fitting the 
pieces for it into place only tempo- 
rarily at first. The position of the 
coaming at the ends of the cockpit is 
shown in Fig. 8. The side decking is 
of Mj-in. oak, or cypress, fastened with 
brass screws. Fill in the comers with 
quarter-round molding, as shown in 
Fig. 9. The forward and rear decks 
are of the same material, and are sup- 
ported on deck beams fixed across the 
hull, as shown in Fig. 8. 

The shaft log and engine bed shouh 
then be located. The position of tl- 
engine is about 7 ft. aft of the bow. 
exact location will vary with difYer 
types and sizes of engines, and sho 
be determined carefully to give 
proper stability. The engine is mor 
on bed timbers bolted to the fram 
keel. The engine shaft is carriec 
wooden shaft log, fixed on the ' 
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and the outside of the keel, as shown 
in Fig. 8. If desired, the hole through 
the shaft log may be bored at a mill 
which may have furnished the keel and 
other special wooden parts. Metal 
stuffing boxes are fitted to the ends of 
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the shaft log, and the joint of the shaft 
log and keel is made water-tight with 
marine glue or white lead, and bolted, 
as shown in Fig. 3. 

The cockpit is finished with flooring 
and siding, and bulkheads are built at 
the stern and the bow.- The stem bulk- 
head is made by paneling the frame B, 
and the forward bulkhead, by building 
in a partition, as shown in Fig. 8, and 
in detail in Fig. 4. The siding for. the 
cockpit is nailed to the frames, and the 
flooring to 1 by 3-in. floor beams. The 
seams of the decking are calked with 
marine glue. 

The calking of the hull must be done 
thoroughly to insure that the craft will 
be seaworthy. Twisted calking cotton 
is tamped into the seams, as shown in 
the calking detail. Fig. !), by means of 
a calking iron. The calking is covered 
with a Vn-^n. layer of black marine glue. 
Soften the glue by heating it in a 
water-jacket contamer, and force it 
well into the seams, overfil]in|g them 



slightly. The glue does not become 
very hard, and when set, the hull 
should be scraped, removing excess 
glue. The outside should be given two 
coats of oil primer, and two of finish- 
ing paint. Paint the interior parts 
also, creosote or asphal- 
tum paint being pref- 
erable for this purpose. 
The cockpit should be 
painted first with an oil 
primer and then with a 
finishing coat. The 
coaming and decks may 
be finished with paint 
or several coats of spar 
varnish. 

The general arrange- 
ment of the fittings is 
shown in Figs, ~ and 8. 
The metal fittings may 
best be purchased, but 
some of them may be 
made if desired. The 
location of the gasoline 
tank in the bow, the 
seats of wooden strips, 
the steering wheel, pro- 
peller and connections, 
and the method of fix- 
into place, are shown in 
Fig. 8. A detail of the rudder and its 
supports is shown in Fig. 9. The rud- 
der is controlled from the wheel by 
means of wire-reinforced rope extend- 
ing from a cross arm at the top of the 
rudder shaft, around the coaming, and 
through pulleys to the wheel drum. 

Making Cupped Leather Piston 

Washers 
Leather washers, cupped to fit the 
pi.ston of a pump, were required to 
make a repair, 
and were made 
quickly as fol- 
lows : The pump 
barrel was 1^/^ 
in. in diameter, 
and the disks 
were cut % in. 
larger in diameter. A spool of a diam- 
eter two thicknesses of the leather less 
than 1% in. was used to form the wash- 
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ers, as shown in the sketch. The 
washer is moistened and tied over the 
spool, centered with a pencil in put- 
ting on the strings, and then placed on 
the same or another spool with a metal 
ring or strong cord to hold it, as sliown 
at the right, and permitted to dry mto 
shape. — Herbert Consterdine, Ham- 
mond, La. 

Ridding a Garage of Automobile 
Exhaust Gas 

The exhaust gas from an automobile 
proved offensive in a closed garage and 
the difficulty was remedied by in-<tall- 
ing a pipe with a hose connection to 
the exhaust pipe of the car, and cnn 
necting it to the chimney. This method 
can be applied to garages having no 
chimney by the installation of a suit- 
able flue, or outlet.— J. M. Straughan, 
Sprague, Wash. 

Sink for Washing Blueprints 

The blueprint sink detailed in the 
sketch is simple in construction and 
practical in use. 
Four pieces, 
preferably oak, 
are made for the 
sides and ends. 
A'groove is 
planed near the 
lower edge so 
that the tongiie- 
and-groove bot- 
tom will fit in all 
the way around. 
This groove 
s u i>po r t s the 
bottom, and provides for shrinkage 
and expansion, avoiding buckling of 
the lead lining. Two cross .strips are 
screwed to the under side, and a leg is 
fastened to each by means of brackets. 
The lead lining is fitted, and the upper 
edges turned over, and tacked down. 
Half-round strips are nailed over the 
lead, and the woodwork finished as de- 
sired. 

CA spool cut at the middle provides 
two useful knobs. 




Headlight as Emergency Lamp for 
Operating Room 

A surgeon found it necessary to per- 
form an operation after dark, in a 




town where commercial electric light 
current was unavailable. As an open 
light should not be used in a room 
where an anesthetic is administered, 
the electric headlight of an automobile 
was made to serve. The car was run 
up to the window of the room; the 
reflector and bulb from one of the 
headlights were removed, and after 
hanging the reflector over the oper- 
ating table, the wires were run through 
the window and connections made. To 
assure proper results, the system was 
tested carefully, and it was made cer- 
tain that the storage battery was fully 
charged. An extra bulb was provided, 
in case the one in use should burn out. 
The light proved quite satisfactory, the 
reflecti>r shading the eyes of the oper- 
ators, and concentrating the light on a 
small area, as desired. — Harry ^I. Ken- 
nard, Charles City, la. 

Raising Level of Gasoline in a 
Blowtorch 
When the gasoline level is low in a 
blowtorch the pressure causes an ex- 
cess of air in the burner supply pipe, 
blowing out the flame. In an emer- 
gency, a little water poured into the 
ga.solinc will cause the latter to float 
to a high enough level to operate the 
torch satisfactor\\7. 
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n«»rfimg Ltmg Pipes in a Small Shop 

Pipes, long rods, and similar pieces, 
are dttficult to handle in a small shop. 
A 4-in. pipe, 
fitted through 
the wall of a 
small plumber's 
shop, made it 
possible to 
thread pipes of 
cons iderable 
length without 
bringing them into the shop. The 
pipes were drawn through the opening 
in the wall and clamped at one end, as 
shown. To thread the opposite end it 
was necessary only to reverse the pipe. 
When the opening was not in use, its 
ends were covered with pipe caps. — 
W. P. Langreich, New York, N. Y. 

Holder for Slip Stones 

Slip stones of good quality are fairly 
expensive, and easily broken if left to 

_^ lie about the 

bench or ma- 
chine. They may 
be kept safely 
and convenient- 
ly in a block like 
that shown. The 
grooves of sev- 
eral sizes are 
chiseled into the block, which is as long 
as the longest stone to be fitted into it. 
The ends are guarded with strips of 
wood. — Henry Wedde, Chicago, 111. 

Cutting Porcelain Insulators 

Considerable difficulty was experi- 
enced in cutting round porcelain in- 
sulators used in 
electrical work. 
The job was 

,i„ satisfactorily ac- 

) ■.: i\\ '] complished a s 

follows : A piece 
of flat, cold-rolled steel, twice as wide 
as the diameter of the insulators and 
of the same thickness as the smaller 
insulators desired, was prtjcured. A 
tinall hole. A, was drilled throng i^ 




•^^ 



and a slot C cut from the end to the 
hole, with a hacksaw. The hole B 
was drilled the same size as the in- 
sulators. The latter were then clamped 
in the hole B, in a vise. With a blow 
of a hammer on a cold chisel, set on 
the upper surface of the steel strip, the 
insulators were cut neatly, and to the 
proper height, the same as the thick- 
ness of the strip. In half an hour, 500 
insulators were cut, with only eight 
damaged ones. Carrying on this 
method of cutting under water, pro- 
duced better edges on the insulators. — 
George N. Garrison, East Orange, N. J. 

Device for Cutting Tire Fabric on Bias 

A wet knife instead of shears is used 
in cutting tire fabric on the bias in a 
large plant. A 
straightedge of 
hard wood, to 
which two 45" 
guide blocks are 
fastened, reaches 
across the table, 
as shown, and is 
used as a guide 
in cutting. The 
straightedge is held at the proper 
angle by keeping the guide blocks 
against the edges of the table. 

Painter's Brush Preserver and Carrier 

A wood finisher and painter con- 
structed the receptacle shown in the 
sketch to keep 
"} his paintbrushes 
in good condi- 
tion, and also for 
use in carrying 
them to and 
from his work. 
The container is 
12 by C by 6 in, 
in size. It is 
fitted with a 
raised cover, 4 in. deep, hinged to one 
side. The cover is built to fit inside 
the container somewhat like the cover 
of a dinner pail. Two hooks hold it ' 
place, when ^ ' "!«•"'■ 
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middle of each end, about 1 in. from 
the top edge. A stiff wire is passed 
through the two holes, leaving a little 
to spare at each end. Holes are bored 
through the handles of the brushes and 
the latter strung upon the wire. Suffi- 
cient oil or turpentine is poured in to 
immerse the bristles completely. — L. B. 
Robbins, Harwich, Mass. 

General-Utility Sawhorse 

A sawhorse wliich will serve the pur- 
poses that two ordinary sawhorses 
serve in many instances is shown in the 
sketch. It may be built quickly of 
stock timber, and of a size suited to 
particular needs, the dimensions indi- 
cated being suitable for work of aver- 
age size in carpentry. If desired, the 
construction may be made more per- 
manent by fa.stening the pieces to- 
gether with screws, making housed 
joints where the legs are fixed to the 
main piece, and bracing them securely 
below. A convenient height for the 
sawhorse is 22 in., and a length of 
about 8 ft. is satisfactory. The work is 
supported on this device at three points 
when ripping, making the frequent 
shifting of the board to get a solid back- 
ing unnecessary. The center board is 
made shorter than the end pieces, so 
that it will not interfere in ripping, yet 




give a support at the middle. This is 
especially handy in ripping long nar- 
row strips.— Harry Simon, Laguna 
Beach, Calif. 



THling of bearings by an occasional 
^ oil is wasteful and inefficient. 



Trolley Tool Rack for Shop or 
Laboratory 

A trolley tool rack made up of a 
tray suspended from a two-wheeled 




hanger on a rod or stiff wire is con- 
venient in bringing tools to the point 
where the work in hand is'being done. 
The device may be placed above a long 
bench or adjacent to a row of ma- 
chines, and has other uses even in 
such work as electrical installations. 
The rack proper consists of a board, 
% by 14 by 28 in., around the edge of 
which holes of various sizes are bored 
for the tools. A frame, 3 in. high, 
provides a tray. A piece of 2 by 4-in. 
stuff supports the tray from the 
hanger. — R. K. Edward, Seattle, Wash. 

Preventing Breaking of Plaster by 
Door Knobs 

A 6-in. square of sheet cork, or com- 
position, of the same thickness as the 
plaster, may be used, at the point of 
contact, to prevent the breaking of 
plastered walls by door knobs when no 
stops are provided at the floor. This 
method was used with success in a 
repair job and the patches of composi- 
tion board were painted over the same 
color as the wall. — E. L. Thoma.?., 
Pittsburgh, Pa, 
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An Adhesion and Impulse Engine 



The rotary-fan type of power mech- 
anism shown in the illustration was 




from tht Injector it High Preiiure. iBd, by 
Well » Impulse on Che Convolute Bladei. 
iteiitively High Poirer i> Developed 

designed and built to apply a moving 
jet of steam economically to a set of 
blades, making use of the impulsive 
force as well as the adhesion of the gas 
in contact with the peculiarly shaped 
blades. A jet of steam is forced at high 
pressure into the chamber from the 
fan-shaped injector connected to the 
supply intake. The steam comes into 
contact with the convolute blades and 
is carried toward the center of the 
chamber where the blades converge, 
passing out into the discharge tube. 
The curve of the blades is such that 
the maximum rotary propulsive force 
is obtained from the steam pressing 
against them. The device develops a 
relatively high power on the shaft, the 
openings through which the steam es- 
capes being designed so that the gas is 
held in the chamber under sufficient 
pressure to produce the maximum 
power, without retaining it long 
enough to permit condensation. 

The chamber is built up of a metal 
shell, having a circular plate riveted 
to its open side, and bearings cast as 
part of the sheli and cover, as shown in 
the sectional view at the right. The 
injector is fitted in the top of the cham- 
htr and is fan-shaped, the width of the 



chamber. The revolving wheel, housed 
in the chamber, is of sheet metal and 
fitted with a solid shaft on the left side, 
as shown in the sectional view, and a 
hollow hub, for the discharge 
of the steam, on the right. 
Eight convolute blades are 
fitted between the side plates 
of the wheel, and openings are 
provided between them to per- 
mit the steam to escape into the 
hub discharge tube. 

The steam enters the cham- 
ber under pressure and is forced 
against the outer edge of the 
convolute blades, reacting 
against the curve and being 
carried toward the hub. I have 
obtained very high speeds with 
the device, and this seeming 
disadvantage was readily over- 
come by increasing the propor- 
tionate size of the wheel. It 
has given satisfactory results 
as a water motor, and when the wheel 
is well under way, and the chamber is 
filled with water in revolution, the 
power derived has been found to be 
large in proportion to the water pres- 
sure. This is caused by the centrifugal 
action of the water, the resulting power 
being applied largely upon the curved 
blades rather than upon the inner sur- 
face of the chamber. — J. S. Zerbe. 

Soapsuds Reduces Carbon Deposit in 
Compressor 
Trouble was experienced with an air 
compressor, due to the accumulation 
of carbon in the cylinders, and after 
several methods for removing it had 
been tried unsuccessfully the feeding 
of soapsuds into the cylinders from an 
oil cup was suggested. While it did 
not prevent completely the formation 
of the carbon, the compressor could be 
run much longer without cleaning, and 
when it was shut down the deposit was 
found to be soft and easily removed. 
The soapsuds were introduced into the 
cylinder for about one-half hour once 
a day, and the feed from the oil cuo* 
was increased at this time. — ^T. 
Bums, Elmira. N. v 
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A Homemade Concrete-Tile 
Machine 

built this tile machine for a farmer 
ho made concrete drain tile in his 
lime. The machine may be of 
various sizes, this one being for tile of 
6-in. diameter, 1-in. wall, and 12 in. 
long. Heavy galvanized sheet iron, ]3 
by 26 in., was bent to a circular shape, 
and an internal diameter of G in., for 
the form A. The ends, at J, overlap 2 
in. Make two straps, B, ^ by 1 by 8 
1., and bend eyes for the rod D, of %- 
I. iron. Make two 4-in. pieces, r simi 
rly, and rivet both sets to the iorm 
hown. Bend the 'is-in. iron rod 
D into shape and fasten it to the bands 
B and E. Make a hopper for the top 
completing the outer form A. 
Sheet metal, 14 by 12 in., is used for 
'nner form F.which is 4 in. m nut 
lide diameter. Rivet on. as shown 
four straps of iron, C, provided with 
eyes, for the rod H. This rod is ar- 
ranged so that, when the end H is set 
as shown, the outside diameter of the 
core is 4 in., and when released, be- 
comes less. Make a cap, G, used only 
while filling the mold. 

To use the machine, the form A is 
set on a suitable board, and the core F 
centered. The latter is then expanded, 
and the cap and hopper are put on, 
le concrete mixture is tam|)etl in. the 



Weather Curtain for Converted 
Sleeping Room 

The arrangement shown in the 
sket(.h ser\ed to convert an ordinary 
bedchamber mto an out of door --leep- 





iiig porch. The windows were remo\ed 
trfim their frames to give plenty of 
fresh air. An awning was necessary to 
protect the room from the weather and 
to screen it properly. The awning 
cloth, pulleys, cord, and bearings for 
the rod were obtained at an awning 
store. A curtain pole served to wind 
the canvas; brass hinge pins, slipped 
through standard awning sockets and 
made fast in the ends of the pole, pro- 
vided excellent bearings for the pole to 
revolve upon. The problem was to find 
some means of rerolling the awning 
automatically and keeping it stretched 
taut in the wind. To do this, one of the 
counterweight cords in the window 
sash was extended, wound around the 
awning pole in a direction opposite to 
that of the canvas, and made fast. The 
awning proved efTeclivc and strong, — 
Jack BechdoK, S<a.ttSfe.'^«a»- 
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Repairing a Damaged Universal Chuck The Manipulation of Gold Leaf 



A universal lathe chuck was broken, 
as at A -in the illustration, two of the 
Jaws being ineffective. It was thrown 




into the scrap heap, and I repaired it 
as follows: New grooves, C, were cut 
on the sides of the jaws of the same 
size as the old grooves B, the jaws 
being annealed. A plate of soft steel, 
to fit groove C, was made of the same 
diameter as the face of the chuck, and 
a center hole cut in it. It was drilled, 
tapped, and counterbored, as at H, at 
the left, and fastened with screws. 
Three slots, G, were milled in the plate 
to correspond with the old guides for 
the jaws, thus forming the plate J. 
The jaws were fitted in the grooves G, 
and the chuck gave good service. — 
Richard H. Jchlicka, Worcester, Mass. 

Making a Loose Wooden Thread Fit 
Tightly 
A loose handle, which was threaded 
into a mop, was tightened by driving a 
row of nails around the worn threads 
so that the fit was snug. The handle 
could be removed easily, just as if the 
threads were their original size. Nails 
with small or rounded heads are best 
for this purpose. — Charles L. DeCou, 
Los Angeles, Calif. 



An old Pittsburgh sign painter told 
me how he used to sit on the bows of 
the river boats and gild the figure- 
heads, with much of his gold leaf blow- 
ing away. Finally he thought out this 
method : After removing the first leaf 
of gold, and thus exposing the next one, 
he turned over the paper leaf separat- 
ing the gold, exposing as much of the 
gold leaf as he required for use, and, 
running his forefinger nail along the 
creased paper, cut the gold, after which 
he lifted it up on the tip. This is the 
method used generally today by sign 
painters, and many others who use 
gold leaf. 

In gilding on glass, it is necessary to 
size the surface with water size, flow- 
ing plenty on until it runs off in quite 
a stream ; onto this the expert swings 
his leaf, and it lands somewhere on the 
outlines of the lettering — he is not par- 
ticular just how accurately, so that the 
letter is covered; and when he has all 
the letter spaces covered, with perhaps 
a great deal of space not included 
within the letters, he permits it to be- 
come dry. The leaf settles down flat 
on the glass. 

There are several brands of gold leaf, 
grading according to amount of pure 
gold, contained and the intended use. 
One variety is made expressly for gild- 
ing on glass, another for gilding on 
wood. The difference is mainly in the 
degree of thinness. One layer of leaf 
makes a good job on wood, while on 
glass two layers make a better job than 
one. For exterior gilding the merlium 
shade of gold leaf does best; the pale- 
colored leaf contains silver, hence tar- 
nishes from gas or smoke. 

Water gilding is that in which the 
leaf is laid on a size composed of isin- 
glass, or glue and water; oil gilding is 
done on a size composed of oxidized 
linseed oil. Water size is for gilding 
on glass, and oil size for gilding on 
wood. Oil size may also be v=^c([ on 
certain textiles, and other surfaces, just 
as water sizes arc sometimes used in 
decorative work. Water-size gilding 
is burnished as soon as the size and 
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Hied. 
t Gold I 



JBf are dry. by rubbing with a wad of 
cotton : the same with oil-size 
Sjding. One book of gold leaf will 
Bd ly^ sq. ft. of surface. 
[ Varnish impairs the luster and color 
1 gold leaf. If varnisli must be ap- 
" 'd. first coat it with pale shellac. 
' j leaf is injured by dampness and 
If gilded work is varnished be- 
perfectly dry it will show 
scratches. To avoid this, apply a thin 
coat of white shellac, which will 
dry, and upon this the coat of varnish 
may be laid. To remove gold K-af 
from any part where not desired, as in 
letter gilding, or lining, use a dampened 
chamois skin. 

In oil-si/e gilding, if the size is too 
fresh it will drown the gilding or in- 
jure its luster. Better have the size loo 
dry than too wet. If loo dry, breathe 
upon it, which will give sufficient 
"tack" to the size to hold the leaf. 

Where two pieces of leaf overlap 
they will often cause a joint to show, 
and this may be removed by gently 
stippling it with the tips of a bristle 
brush. To prevent laps showing on 
very smooth surfaces, have the size 
quite tacky. When gilding becomes 
dull from gases and smoke, its color 
may be restored by a weak solution of 
sulphuric acid. 

To gild carved wooden letters, dip 
them into a thin priming paint, made 
from white lead and raw linseed oil, 
with a little drying japan. Then hang 
Jiem up to dry. When dry, sandpaper 
anooth, using steel wool for getting 
■to the curves. Next apply a coat of 
uint thinned out with turpentine and 
ntaining a little varnish. When dry, 
sandpaper lightly to smooth the sur- 
faces and apply another coat of flat 
I int. When this is dry, apply a coal 
shellac, to insure a perfect surface. 
se a slow oil size. Then gild, when 
the right "lack." 
To prevent gold leaf from adhering 
here not wanted, as when letters of 
Jd are to be made on a painted, or 
her, surface, a raw p<itato cut in two. 
and rubbed over the parts that are to 
resist the leaf, may be used, — A. Ash- 
mMi> i^ity, Maiyern^ Fa. 
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for local advertising purposes, was 
made by rebuilding a car to have two 
hoods, seats, and steering columns, as 
shown in the photograph reproduced. 
The extra fittings were bought at small 
cost, and this arrangement provided 
for the gasoline tank under the rear 
hood and gave plenty of space for 
tools, etc. The entire body was painted 
and striped in orange and black. In 
towing disabled cars one man faces the 
car being towed, and can readily in- 
form the driver, if need be. — A. P. 
Swaidmark, Concord, N. H, 

Adjusting Drawer Key to Insure 

Privacy 
Where the locks in a cupboard or 
similar place are alike, and it is desired 
to make one of 
them private, a 
simple and effi- 
cient device is to 
saw off a piece 
of the key, about 
Yui in. Ion g. 
Force this wash- 
erlike ring down 
tight over the post of the lock in the 
keyhole, as shown. This key will un- 
lock the lock, but when another is tried 
it will not go far enough into the lock 
to lum. — Oliver Hi^ins, Na^oleott., 
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Improvised Fiame for Broken 
Eyeglasses 

In an emergency, when a pair of 
glasses was broken, and if was found 
difficult to get along without them, a 
pair of old 
lenses, broken at 
the fastenings 
only, was fitted 
into a frame 
made of card- 
board. The 
frame wats made 
of the proper 
size so that the 
lenses were cen- 
tered over the 
eyes, and the lenses were glued to it. 
Bows were made of wire and fastened 
in holes at the ends of the cardboard. 
This improvised frame gave reason- 
able satisfaction, in spite of its peculiar 
appearance. — A. B. Wegener, Madi- 
son, N. J. 



Folding Bracket for a Ladder 

Pails, brushes, or other tools and 
materials used in working from a lad- 
der, may be sup- 





ported 
lently on folding 
brackets like 
those shown in 
the sketch. They 
are hooked to ad- 



Small Cutters or Dies Kept on Safety 
Pins 

In the tool-dressing department of a 
machine shop there are usually many 
small parts, such as dies and cutters, to 
be ground. In order to keep the sets 
together, it was found convenient to 
place them on large safety pins made 
of spring-brass wire. — J, R. M inter, 
Washington, Ind. 

Protective Flap for Drawrers oS 
Drawing-File Cabinet 

Drawings, tracings, etc., are wrinkled 
when the drawers of the file cabinet 
become so filled 
that the con- 
tents catch on 
the bottom of 
the next drawer 
above. The 
sketch shows 
how to avoid 
this by attaching 
a flap of flexible 
cardboard, or 
canvas, as indicated. Bmd the front 
edge with a Y^ by %-in. strip and pro- 
vide handholes along it. Metal corner 
plates prevent the flap corners from 
lifting when they are tucked in. When 
selecting a drawing from the drawer, 
hang the flap on the knob of an upper 
drawer. 




jommg run 
and a board 
fastened across 
them. When not 
in use they are 
folded nut of the way, or removed from 
the ladder. They are made by form- 
ing a hinge joint in two strips of iron, 
as at C. The upper end A and the 
lower end B are curved to fit the rung 
without slipping off easily. The upper 
strip D is drilled to provide a fasten- 
ing for the shelf. — James E. Noble, 
Portsmouth, Canada, 

CA washer placed around the neck of 
a bottle containing poison marks it 
effectively. 



S.s Stand for Stacking Irregular Castings 

OSS A stand which prevents breakage of 
irregular-shaped castings and econo- 
mizes space is 
shown in the 
sketch. It may 
be made of a size 
suitable to the 
castings to be 
stacked upon it. 
The base is a 
plate of cast iron 
and into it is 
threaded an iron 

pipe. A number of pipes may also be 
arranged on one base. — E. A. Binney, 
St. Louis, Mo. 
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Formula for Calculating Automobile 



It is often desired to calculate the 
speed of an automobile, the engine 
speed, gear ratio, etc., being known. 
The formulas ordinarily used are long 
and involved, with considerable pos- 
sibility of error. The following for- 
mula will make the calculation easier. 
The abbreviations used are : S, speed 
of car in miles per hour; s, speed of 
motor, in revolutions per minute; R, 
gear ratio ; T, diameter of tires on rear 
wheels, in inches; K, a constant, 33C, 
by which the process is shortened. 

Tracing the power from the engine 
through a known gear ratio, R, the 
speed of the rear axle will be RXs 
revolutions per minute. Each wheel 
has a circumference of 3.14 multiplied 
by the diameter, or 3.14XT in., which 
is 3.14XT-^12, if reduced to feet. 

The car will be propelled a distance 
equal to the circumference of the 
wheels, with each revolution of the 
rear axle. Thus, to find the distance 
in feet traveled in a minute, multiply 
the speed of the rear axle — RXs revo- 
lutions per minute — by the circumfer- 
ence of the wheels— 3.14XT-^12. To 
change this rate to miles per hour, be- 
fore dividing by 12, multiply the re- 
sult by 60, and also multiply the 18 by 
S,2S0. Reducing this result, it is found 
that the process may be simplified so 
that T multiplied by R, multiplied by 
s, and the result divided by 3.'tG, gives 
the speed in miles per hour. Thus .13(i 
is established as the constant K, for 
u.se in shortening the calculation. The 
formulas, carried through the above 
process are: 

fiQX3.14XTxRXs ^ TXRXs 
12X'''.380 3.1G ' 

TxR Xs 
or=^^^— . 

as outlined in the detailed process 
above. ^- Claude Schtider, Takoma 
Park, D. C. 

CA bundle of short strings, or cords, 
bound together can be used as a brush 
or swab. 



Shop-Order Box Saves Time of 
Workmen 

To facilitate the work in a large rail- 
road roundhouse, the jobs for the 




workmen were as.signed by 
means of a card system. By placing 
the cards in an order box, subdivided 
for the various kinds of work, much 
time was saved, since the workmen re- 
moved the cards from their department 
files when passing the box, which was 
situated in a convenient place. 

Oil Cups Remodeled to Adjustable 

Feed 
A number of plain oil cups were 
changed to a satisfactory self-feeding 
type at little expense as follows: The 
hinged cap of 
the oil cup was ^ ' ^T' -^ 

tapped for a ^An- ^^~^^^^ 

in. cone-pointed i ', r 1 

setscrew, and a | ^•^ — f*r~J 

locknut applied \VM-4 

to prevent the tTTr^ 

screw from jar- UiJ 

ring loose. This 

screw acted as a needle valve, seating 
on the edge of the small hole in the 
bottom. A hole, for filling the cup was 
drilled through the cover, and the lat- 
ter was then sweated fast. A feed as 
slow as one drop in ten minutes was 
obtained, and when once set for its 
particular purpose, the valve needed 
no further attention. — D. A. Hampson. 
Middletown, N. Y. 



POPULAR MECHANICS 



Ithuiuiiated Flag Remains Unfurled 

<">n ilays wlien lliere is only a slight 
wimi Miming it is dirriLiilt tn make a 
large flag remain uiifurkd imlcss it is 




Nighi 



■ SBpporled. The <Ievice shown in the 
liDustratkin, which is a permanent fix- 
' tare of the slafT, combines this feature 
with the illumination of the flag. A 
frame made of a piece of pipe, curved 
to caa«c the flag to have the appear- 
ance oi being blown in a breeze, i<i 
I Mpportcd at the top from the flagstafT. 
[ A vertical section is fixed tn this and 
I attached to the staff at its lower end by 
[ a shon piece of [lipe. The flag is sus- 
^ pcnded irom the pipe by rings. Shaded 
lights are arranged along the staff to 
move Willi the flag in a change of 
vtnd. — L, P.. Crane, Hastings, Minn. 

LCarrying Storage Battery in Tool Box 

Motorists are otlen cautioned against 
arrying a storage baiter>' in a tool box 



K> t irMa-«tTt4. root, ai 




* w*i Bconomlnd b* loonn. 
Teal Box, withsiil lojui, ' 

tecause of its injurious effect on tools, 



is most convenient for housing the 
starting and lighting battery, and this 
problem was solved jis shown in Ihe 
ilhislralion. A wooden box was made, 
to hold the battery, having a tight- 
fitting cover, and painted inside with 
asphaltuni acid-resisting paint. A 
sheet-lead pan was made to (it the bot- 
tom of the box, and provided with i 
drain pipe of lead, discharging to ihi 
ground. A lead-pipe vent passed 
through the side of the steel case to 
allow the gases to escape. The wires' 
passed out through rubber packings 
the front of the battery box. — Victor 
W. Page, Bristol, Conn. 

Positive-Grip Hose Coupling 



fn order to splic 
kinds of rubber, i 




;, or mend, various 
fabric, hose I made 
the coupling. 
shown in the il-^ 
lustration. The 
central section is 
a brass union 
having corruga- 
tions at the end 
and a threaded 
portion at the 
middle. The ends 
of the hose to be . 
joined are held 
in place by two 
caps having a 
hexagonal nut at one end. the latter 
threaded to fit the center portion 
the union. The caps are slipped over 
the ends of the hose, which are fitted 
snugly on the corrugation. By draw- 
ing up the cap, a close joint is secured. 
— E. E. Burnham, Amite City, La. 



Electric Drier Used i 
Room 



Drafting 



Bothes, etc. Sometmies (he topi bqi: sar^j 



.■\ portable combinaiion heater anci 
"an. such as is ordinarily used by bar- 
kers, was employed successfully for 
he drying of ink on tracings and 
Irawings, and for drying i)rints and 
rnountfd --iu-rts hi a dniflinir ream. 

rhis kill! . . ■'. I,. 

ikinR .: 




«Wax Patterns for Making Plaster 
I Molds 

In experimental work, as well as in 
e making of patterns for ornamental 
or shaped pieces, the use of wax pat- 
terns is economical antl practical. Pour 
the melted beeswax into a rough mold, 
or box, approximately the size of the 
pattern. Cool it, and carve it to the 
desired form, using a knife, or other 
sharp tool, slightly wann. If a plaster 
mohl is desired for the casting of the 
pattern in metal, immerse the beeswiix 
pattern in plaster of Paris, ponring it 
into a suitable container, which may 
be used when the resulting mold is 
poured in metal. Provision for the 
entrance of the metal should be made 
by cutting gates in the plaster mold, 
or by making suitable additions to the 
wax pattern before pouring the plaster 
around it. The wax is removed from 
the mold by heating it gradually and 
then pouring the molten metal, solder 
or lead, into the mold. The latter is 
sawed open carefully and can then be 
used again. The soft 
metal may be shaped 
further to form a pat- ' ~^ 7 
tern for molding in --**"' 



iliorougiily. stirring up the soil, and 
pulverizing it, without cutting the 
roots. The piercing of the plants by 
the spikes does no serious harm. TTie 
frame supporting the harrow may be 
fitted to a plain roller when desired. 
The roller harrow was made as fol- 
lows: A lar^e can was fitted with (i-in. 
spikes, spaced as shown in the detail 
sketch. A pipe was set in the center 
of the can, which was then filled with 



sand, if desired. 

^ked•Rolle^ Garden 
Harrow 
Proper cultivation of 
perennials in the home 
garden, beds of which 
cannot be spaded hand- 
ily without injury to 



L^dcd by the use of a 
^^^emade roller harrow. In the 
when ihe asparagus, for ex- 
i Pfit Lh« tied is harrowed 
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A rakelike cleaning bar. 
made of 8 by 2-in, stock, and fitted 
with spikes, spaced to me^ '«\^Jev'^e<ka«. 



■iwi 
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on the roller, was fixed to the handle 
and the strap-iron braces. The latter 
were -et on a long bolt, inserted in the 
ctnicr jiipc. and provided with a cotter 
lor ea-y removal.— F,. B. Smith, Chi- 
cago. III. 

Garbage-Can Housing of Reinforced 

Concrete 

The im.sightliness, and most of the 

common in-anitary features, of the 

home garbage can were overcome by 




providing a concrete receptacle for it. 
The upper part wa.s arranged as a 
flower box. A large lard can was used 
as the garbage container, its compara- 
tively small size making it necessary 
to empty it frequently. The can is 
set on a shelf, liracketed to the door, 
which is hinged on a wooden strip, set 
into the concrete. A metal latch holds 
the d<K>r .-ihut. 

The size of the housing is suited to 
the can. That shown is 36 in. high. 
The hollow base is cast separately, 
without reinforcement. The form for 
the base consists of one box within an- 
other, the intervening space being filled 
with concrete, the concrete for the top 
of the base being placed over the top 
of the inner box, and leveled off on 
the upper edges of the outer form. 

The main section of the housing is 
built up around a wire-mesh frame. 
The mesh is cut to form reinforcement 
for the three longer vertical sides, and 



bent into shape. The smaller piece 
for the front is wired into place. The 
mesh for the bottom of the flower box 
is also wired securely. The concrete 
is applied to the sides of the mesh, a 
roughing coat being first applied. The 
surface of this is left rough to afford 
a good hold for the finishing coat. For 
the roughing coat a mixture of 1 part 
Portland cement and 2 parts of clean, 
fairly fine sand is used ; and for the 
finishing coat, 1 part cement and 1 
part fine sand. The surfaces are 
troweled smooth. — M. Veldman, Grand 
Rapids, Mich, 

Cableway for Handling Shipbuilding 
Material 
K'gff'ng for the handling of mate- 
rial for the building of ships that offers 
suggestion for application to other 
types of large construction was de- 
vised for a plant in Seattle, as 
indicated in the diagram. At each 
end of the slip, in which the craft 
lies, are two posts, 110 ft. high, well 
guyed and anchored. A steel cable, 
1^ in. in diameter, extends between 
the posts and carries a trolley operated 
by power winches, of the double-drum 
type. One drum on each winch raises 




and lowers the crane hook on the trol- 
ley and the other pulls the trolley back 
and forth.— B. W. Brintnall, Seattle, 
Washington. 



CA coat of raw 
and preserves o)(^ 
not permit it **• 
lower edgei 
edges. 
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Shovels Used as Post-Hole Auger A Rack for Washing Vegetables 



When only a few holes for posts arc 
to be made, and no auger is at hand, a 
gtwd substitute may be devised by 
using two spades, or shovels. A strong 
rope is tied around the handles of the 
shovels to form a loop, about 8 in, 
long when extended. Grasp the shovels 
by the handles, extend them within the 
rope, and drive them into the ground. 
The earth is cut loose, and then re- 
moved from the hole by spreading the 

landles, and drawing it up between the 

fcovels. 

I Saw-Setting Anvil and Hammer 

\ A set of tools such as are often used 

T saw setters may be made readily by 

Bechanics. A hammer and anvil with 

liuges are shown in the sketch. The 

mmer is tempered and provided 

^th a hickory handle. The anvil Is 

"lounted in an oak, or maple, block, or 

>st, to be set on a bench, or on the 

The latter is preferable, as it 

IJPiakes a more solid bnse. The anvil is 

Ited into the block deeply, and pins 

i driven through the side holes. The 

vil, not receiving the blow of the 

Timer directly, may be left hard. 

■ild-steel pieces are fixed on each end 




i 


- a.' 





jfld adjusted for various 
, which arc set over 
f tbe anvil.— Donald 



A simple device for washing vege- 
tables, and by the use of which a truck 
farmer was able to get better prices for 




Better Prkei writt Procured fot VegcUblM Wuhcd 
by Ibe Utc d( Tbii Amngcnicat 

his product, is shown in the illustra- 
tion. It is made of gas pipe and con- 
nected to the irrigating system of the 
farm. A 3-in. pipe is connected to a 
smaller one and a cut-ofF is placed be- 
tween them. A 1-in. pipe is connected 
to the cut-off and reduced to smaller 
connecting pipes on each branch. The 
water finally reaches four short lengths 
ftf pipe. On the upper side of the 
lower pipes and on the lower side of 
the two upper ones, small holes are 
drilled in a line. The small streams 
make two vertical sheets of water. The 
vegetables are placed on a screen, 
which is set on top of the trough. A 
cover of sheet iron is fitted over the 
pipes and the tray. It prevents the 
water from sprinkling on the person 
washing the vegetables. — M. Glen 
Kirkpatrick, Des Moines, la. 

C Local reductions of density in 
photographic negatives may be ef- 
fected by rubbing with a bit of old 
handkerchief dampened with alcohol. 
The cloth "bites" liest when nearly 
dry. and two folds should be used over 
the end of a match for working in 
smaU areas. 
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Garage Roof as a Playhouse 

1 Imilijiiig a yanige in a small city 
lot, the roof was utilized to make up 
for the space taken from the play area 



^*S 



, ol tbe Osnie 
Pliy Ar» lod 



I the children, %y building a pergola 

I it, as shown in the photograph re- 

iduced. A high coping was built 

^ound the edge of the wall and an out- 

itie 5t;iin,vay provided. The space is 

iery popular as an open-air room for 

; whole family, a safe play place for 

; children, and a coo! recreational 

ot for informal little parties. Porch 

Eirniture was litted to the playhouse 

Ihd increased its usefulness. — Lee Mc- 

, Claremont. Calif. 

Device for Repairing Water Hose 

If breaks in rubber or fabric hose 

: repaired promptly, the life of the 

lose can be extended considerably. By 



the hose, as shown in Fig. 2. and bind 
ing wires fixed around them, by the 
method shown in Fig. 1. The wire 
tightener is made as follows: A short 
piece of V:.-in. iron pipe, A, is fitted 
with a threaded boll, B, which slides 
in it. A cotter is set through the bolt, 
and engages a washer at the end of 
the pipe A. A metal block, C, is tapped 
to fit the bolt B, and a hole is drilled 
in it for the wire, which is claniped 
by means of the thumbscrew F. The 
end of the pipe A is plugged, as shown 
at E. and a '/fe-in. hole drilled for the 
wire, clamped by the screw G. When 
the wire is in position around the hose 
D, the handle H is turned, and thi 
drawn up tightly. The device is then 
twisted so that the wire is held securely 
around the hose and the nipple. — W. 
Drynan, Kansas City, Mo. 

Foot-Lever Wire Cutter Made of 
a Plier 

In cutting a large quantity of wire 
in short lengths, when only a hand 
cutting plier was 
available. 







Draw il 



, Wire Dp Cloi 



«*5«*« 



Lock II by 




use of the device shown in the 
ikclch, repairs of this kind may be 
tnatle quickly and subaliiniially. A 
^ort nipple is iiUiccd in Uic ends of 



siderable time 

was saved by 

rigging tbe plier 

with a foot lever 

and a gauge, as 

shown. The plier 

was mounted on 

a slotted block 

by means of two 

straps of sheet 

iron , and a 

spring was fixed to the lower jaw, 

and to the base block of the device. 

A hole was drilled into the lower 

handle and a cord from the foot lever 

was passed through it and fixed to the 

upper handle. The wire was passed 

through tbe slot, its end against tti« 

gauge block, and cut off by a H^t 

stn.ke on the fool lever. — James P. 

Lewis. Golden, Colo. 

C.-\ large leather or rubber washer o 
the handle of a brush, used overheac 
prevents the liquid being applied fi 
dripping on 1^ 



AHomemadeMritoor 



At Small Cost' 



AIR-PROOF walls, free circulation 
of cool, dry air, the purity of the 
ice, and the cleanliness of the ice 
chamber, are essential factors in the 
efficiency of a refrigerator. That de- 
scribed in this article, and detailed in 
the illustrations, was designed with 
these factors considered, and makes 
ample provision for the needs of a large 
family. It was built at a cost of $17.50, 
If it is kept well iced, the circulation 
of the air, which is fundamental, will 
be maintained by the rising of the 
waiter, and the falling of the colder, 
air. The interior is of spruce — white- 
wood or poplar are good — having no 
odor to affect milk or butter. 

The stock bill, lumber listed in lineal 
feet unless otherwise specified, is as 
follows : 

9a board fl. matched (prucc; insiilei; % in.. 

10 and 16 ft. l«iKth>. 
ST. board ft. matched pint i outaidei-, % in.. 

10 and le It. lenglht. 

fronl'r'% 'by"'Tin. '" "'""«'■ comer, o 
14 ft. ipnice: Immgi and furriiun. header and 
baw of ffool; % 1))- 4 in. _ 

dQ<ir™o"iri>il'"^ bj 6 in,""" "" ". '" 

4 ft. pmei mulLion; ft by 2ff in. 

T II. pine; header ancTbsse: ^i by 4 in. 

4 ft. pine: under ice door; H by in. 

3 ft. pine; legti IV by R\~n. 

3 ft. pitie: iFg*: 1^ hy 3% in. 



SO ft. ipruce: do^r^ 


ambs. milled; 


i% by S% 


30 It. <p™«; door 


nimej, milled: 


IS by 2tt 


1 .h«t'"i»l»anii«l i 


elvc; W by 
^n^o. 20 ga 


m in. 
uge; 28 by 


ron. No. 20 ga 


uge; 21 by 



' bi|flarlesA.Kii^ 




support for the structure. Tack build- 
ing paper for insulation on the inner 
side, and nail spruce lining boards over . 
it. From the stock for the outside, cut 
pieces for the outer sides of the top 
and bottom, to project about 3 in. 
around the edges of the frames, as indi- 
cated at E, Fig. 3. Tack building paper 
upon the open side of each frame, and 
nail on a part of the boarding, leaving 
an opening for packing in the filling. 
The latter may be dry shavings, saw- 
dust, mineral wool, paper, or other 
nonconducting material. When the 



i piece lead pip*, light weight; for waste 
2 lb. giipenny rommon nails 

1 lb. 2-in. tinned clinch nails. 

2 lb. (ightpenny lommon nails. 

1 lb. dgPtJI^n^ny finish" na!i>. 

S pair galvaniied Iron hin^et, 4 in. 



First make horizontal frames C and 
D for the top and bottom, of 2-in. 
strapping, as shown in Figs. 1 and 3. 
Square them carefully to give a good 




filling is in place, nail on the rest of 
the boards. Bore a hole for the waste 
pipe F, centered IV^ in. hav^ *Owi <l-cA 
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and 414 i»- trom the back edges of the 
lower frame. 

Cut spruce lining, 4 ft. 414 in. long, 
to make a width of 6 ft., to cover the 



ments, as detailed in Fig. 3. Care must 
be taken that the door openings are 
square. 
Cover the furrings of the ends with 




lOt Out of the Pani ana Their Ah enbllag 



Simple, li the Woi 



two end.s and the back. Remove the 
grooved edge of one piece and joint 
it straight ; nail it as the first piece of 
the lining at the front right corner G, 
Fig. 5. Set the top and bottom frames 
on end, and nail the lining on with 
eightpenny common nails. Make cer- 
tain that the jointed edge is square 
with the inside surface of each frame. 
After the lining is in place, cover it 
with sheathing paper. Nail on the 
furrings H, clinching the nails in the 
middle ones on the outside. 

Make the corner strips I, Fig. 5, the 
width shown. The linings J, above, 
and K, below the doors, are fitted as 
shown in Fig. 3. The mullion is built 
up, as detailed in Fig. 5, and the rail 
between the upper and lower compart- 



iKl, 



sheathing paper, and pack the spaces 
with insulation. Fit and nail the head- 
ers L, and thresholds M, of the door 
jambs, matching the corners as de- 
tailed in Fig. 1. The bottom pan N, 
as shown in Fig. 1, should be % in. 
narrower and shorter than the bottom 
of the inside of the refrigerator. Nail 
the pan around the top edge with 
tinned nails. Set the waste pipe F 
through the bushing of the pan and the 
hole in the bottom, in nailing the edges 
of the pan. 

The interior of the refrigerator is 
fitted next. Nail in cleats O, Fig, 8, 
supporting the ice floor P, of spruce, 
and cleats similar to those at Q, I 
6, on the back, to receive the fenCf 
The latter b of spruce, fitted hn 



■S. I 

i 



inte 
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tally, and extends C in, from the top 

of the interii.ir, A ^-in. hole is bored 

lloor to receive the tliimhle 

fitted into the tcp of ihc waste pipe. 
The mca-surements of the metal pro- 

:tion for the ice chamber are next 
taken, r.very part that comes in con- 
tact with the ice should he covered. 
The iron lining on the inside of the 
door fits between the jambs when the 
door is closed. After the ice pan, on 
the floor P. is fitted, the homl T is 
nailed in, and its iron covering fitted. 
A trap is fitted on the lower end of 
the waste pipe F, to prevent the escape 
of cold air. The making of the metal 
interior should be left to a tinsmith, 
experienced in this work, 
he trim on the front is built up in 
piece, and litted into place after 
interior is complete. The door 
frames are fitted to allow for swelling, 
Vi.) in. on al! sirles. The doors should 
be fitted tightly again« the rabbet of 
the jamb, and should not hind on the 
sides. The fronts of the doors are put 
on with screws from tlie back of the 
rabbetii of the door frames. Line and 
fill the doors as shown in Fig. 5. The 
cap and the base mohlings are mitered 
and nailed on. The legs, detailed in 
Fig. 1, are fa.slened with screws. The 
trimmings may be of galvanized iron, 
brass, or bronze. The .■^helves, detailed 
in Fig. I, are made of slats and are 
botmd with iron. Parts of the lining 
not covered with iron are shellacked 
two coats, and the outside is suitably 
finished. 

Leather Pattern Fillets Set in Shellac 

^L Thick orange shellac should be used 
^Ki setting leather fillets in patterns, in 
^preference to glue, as the moisture 
from the wet sand tends to loosen the 
leather. Both the fillet and the cor- 
ner are shellacked witli several coats 
before applying the fillet, which is 
rubbed in with a round stick of suit- 
able size. 

ji painting or finishing wooden rods, 

All patterns, etc, it is convenient to 

? bra(}^(Jriven in the ends. 
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Improvised Rigging for Lifting Heavy 
Machine 

In an engine room where there was 
no crane it was found necessary to re- 
move the armature of a "■'>-kw. alter- 




Thii Support [or Diffi 



nator and the upper part of its frame. 
The roof timbers could not be de- 
pended upon, and a tripod derrick 
would lift but not swing aside the 
armature. 

An improvised crane was erected 
by using two 4 by 8-in. timbers, 
rigged as shown. One end of the 
joined timbers was inserted into an 
adjacent wall, and fastened with a 
slanting brace, The other end was 
supported on a strongly braced horse. 
Two 10-in. diameter pulleys were 
mounted on a steel bar. the outer ends 
of which were secured by cotters, A 
chain was run over the bar to form a 
short loop, to which the differeniial 
block was hooked. The frame was un- 
bolted and the upper part raised ] ft,, 
and roiled beyond the base, where it 
was set down. The armature was next 
lifted and shifted to a truck.— H, S. 
Rich, Poughkeepsie, N. Y. 
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A Barrel Water Filter 



Painting Iron to Withstand Wear 



A filter, which was constructed for Iron should be painted immediately 

use in a summer camp, and which can after being cast or fabricated, if the 

be used in various sizes for other situ- '—"* '*- = '-—• — *— '■'- --*■ 

attons, is shown in the illustration in a 
vertical sectional view. A cask of 




about 15-gaI. capacity was used as the 
filter tank, and partly filled with gravel 
and sand, as indicated. The service 
pipe was fitted with a check valve oper- 
ated by a copper float and lever arm. 
The cask is supported in the larger bar- 
rel or reservoir by two oak strips, the 
water from the filter flowing down into 
the reservoir, and being drawn from it 
at the pinch faucet. 

The cover of the reservoir is made in 
two parts, so that it may be removed 
from around the service pipe. Where 
water is not available through a pipe 
line, it can be poured into the filter 
from pails. The supporting frame is 
of oak, strongly braced. The reservoir 
should be painted inside with tar, such 
as is used in damp-prooiing. The sand, 
particularly the upper portion, should 
be replaced from time to time. — John 
E. Cahill, Jr., New York. N. Y. 



best results in protection by the paint 
are desired. The paint should be ap- 
plied in a dry wind or the warm sun, 
rather than on a damp day or at times 
of the day when the air is damp. The 
surfaces to be painted should be free 
from rust. A first coat of red lead and 
linseed oil is applied and permitted to 
dry hard. Two or three additional 
coats of red or white lead are then 
applied. If the iron is old, the paint 
should be burned oiT, rust and scales 
removed, and a coating of turpentine 
applied. Then the process is the same 
as with new iron. 



Frame for Assembling or Examining 
Automobile Engine 
An automobile engine is hard to han- 
dle when being assembled, repaired, or 
tested, unless a device is provided by 
which it can be reached at any part. 
The frame shown in the illustration is 
useful for the garage or shop, and is 
made of heavy wood, braced with iron 
rods and protected at the points of 
wear with angle iron. The engine is 
mounted on the frame, which is pivoted 
at its ends. A locking pin at each end 
steadies the frame. When it is desired 
to get at another part of the engine the 
frame may be turned and locked at the 



■A 




desired position. Casters make it 
venient to move t*"» ^ ■• ^^nm 
to place.— R. ' 
District n*^ ' 
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A Revolving Feed Mixer 

The mixing, of feed for poultry, 
stock, and other animals can be done 
quickly and thoroughly by means of the 



sketches. The iron strips at A and B 
are formed into a pin at one end, and 
this is bent and set in the shaft, hold- 
ing the chamber in place. The door 
catch is a bolt hinged between two 




The Fro at and Si 



homemade mixer shown in the detailed 
drawings. It consists essentially of a 
box ni %-\n. lumber, inclosing a cham- 
ber in the form of an 18-in. cube, 
mounted diagonally on a shaft, and 
supported by a wooden stand. The 
detail dimensions may be varied, 
but the main sizes indicated are such 
that the device can be handled con- 
veniently. The feed is inserted at the 
hinged door, and the shaft is turned 
by means of the crank. The support- 
i >«s(ui :- .rf * »™ 4_in. stag, strongly 
rv the shaft. 
*or the 
'■■tail 



Smaller Sketchei 



screw eyes, and provided with a wing 
nut, by means of which the door is 
clamped at the notched strip of iron 
at the corner. In any case, the device 
should be set high enough so that a 
bucket or feed box may be set under 
the mixing chamber. — Gus Hansen, 
Peachland, Canada. 

GDrain tile and similar products are 
awkward to carry, and a convenient 
ir.ethod of handling them with slight 
breakage is by the use of an iron bar, 
bent U-shape to form a handle. One 
end of the bar is inserted in the tile 
and the other serves as a c^iQ. 
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I Wheel Hade from Bicycle 

Sprocket 

By mounting an old bicycle sprocket 
wheel oil a wooden ring, cut from a 
board glued up 
of several layers, 
as shown in t h e 
sketch, I made a 
steering wheel 
for a motor- 
driven canoe 
which gave com- 
p 1 e t e satisfac- 
t i o n . The ve- 
neered stock was 
obtained from an 
old tea-shipping 
case and was built up to a thickness 
of 1 in. The wheel is 9 in. in diame- 
ter, and the wooden part was var- 
nished, rubbed down with steel wool, 
and given a high polish. A piece of %- 
in. pipe was used as the shaft, and the 
wheel was locked to it with locknuts. 
— B. E. Dobree, Battleford, Canada. 

Jig for Slotting Bushings on Milling 
Machine 
The slotting of three bushings. A, at 
once, on the milling machine is accom- 
plished by the 
use of this jig. 
Part B is bolted 
to the milling- 
machine table; 
part C is also 
bolted down, at 
the holes D, 
but must be 
loosened and 
moved back 
when the work 
is changed. The 
bushings are 
held on the pins E, which are a trifle 
shorter than the bushings. The bush- 
ings should fit snugly on these pins. 
The adjusting screws F are used to 
tighten the bushings and take up any 
slight variation in length. The stop 
should be set to prevent the saw from 
•roing through member C. — C. Ander- 
Worcester, Mass. 




Garden-Hose Rollers for Graining 
Woodwork 

Short sections of rubber-surface gar- 
den hose can be made into satisfactory 
rollers for use in graining woodwork 
by cutting rings around the hose care- 
fully, in imitation of the grain of the 
wood. The hose may be mounted on 
a wooden roller and fitted with a 
handle. Used in this way, it is best 
to make the wood grain fairly straight. 
The hose may also be cut to give sev- 
eral strips on the surface, extending 
its length, each strip being notched to 
produce a grain effect in varying sizes, 
when drawn over the woodwork. 

Cutting Pliers for Tool Room 

A powerful cutter for cutting 
screws to length without injuring the 
thread was made 
in a tool room, as 
shown in the 
sketch. The side 
plates are of 
wrought iron 
and the handles 
and cutters are 
of tool steel, 
tempered. Ma- 
chine screws 
may be used in- 
stead of rivets, 
and the cutters removed easily for 
sharpening. The outside cutting edge 
h not essential but gives the tool a 
wider range of use. 

Preventing Rapid Rusting of Auto 

Fenders 
It is not uncommon to observe auto- 
mobile fenders through which holes 
have rusted and which are loose at the 
fastenings. To prevent this and to give 
the fenders longer life, wash the mud 
and dirt from under them frequently. 
A rust preventive, or any suitable oil, 
will aid as a preservative, but the ma 
important precaution is to prevent 
accumulation of mud, under whir 
mat soon toana. — C. H. Thonu 
nett Sqo*^ 
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Testing Oils for Lubricating Qualities 

The user of lubricating oiis slioutd 
iiave a knowledge of their merits and 
this can be gained readily by a series 
of simple tests, shown in the illustra- 
tions. One of the chief characteristics 
of lubricating oil is its tendency of 
gumming into a resin by oxidation, 
rendering it unfit for lubrication pur- 
poses. 

A simple test can be made by elevat- 
ing a sheet of glass, 2 by 4 ft., 6 in. at 
one end, thus forming an inclined plane. 
A drop of oil from each sample under 
test is put at the top of the plane. 
The drops should be placed several 
inches apart so that they will not 
spread into each other. A notation is 
made of the progress of the oil as it 
flows down the plane, several days be- 
ing necessary to complete the experi- 
ment. It is desirable to make a record 
of the flow every six hours. The oil 
flowing the farthest has the best body. 
The oil under test should be kept free 
from dust, under cover if possible. 

To test the fluidity of oil, heat a 
piece of %-in. glass tubing to a red 
heat, draw out one end to a diameter 
of Yin in-, and cut it to a length of 
4 in. Fill it with the oil and note the 
time required for all of it to drip out 
at the small end. Repeat this with 
each sample to learn the relative vis- 
cosity. 

Oils for gas or oil engines should be 
selected for their ability to pass suc- 




Bhc of Flow Ii *n Im] 
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cessfully the "fire test." A metal cup 

of ^-pt. capacity is filled with oil and 

heated to a high temperature. A ther- 

ia held continuously in the 



oil so that the temperature at the "flash 
point" can be determined. As the tem- 
perature approaches a high value, pass 
a lighted taper back and forth across 




■nd the FrHiine Teat* Ate Both Impor- 
nt in Griding 0>I> (ot Lubrlcntisn 



the top of the cup, ^A in. above the 
smoking oil. The moment the rising 
gas "flashes," then goes out, and 
"flashes" again, note the temperature 
immediately. This is called the "flash 
point." Continue to heat the oil until 
it bursts into flame, and continues in 
this state. Read the temperature 
again. This value is known as the 
"fire point." These two tests are es- 
pecially valuable in selecting oil for 
liigh-speed tool work where the tem- 
perature is often high. These tests 
should be made only in a suitable .shop, 
or a laboratory, and proper precautious 
against fire taken. 

To ascertain the freezing point of an 
oil, fill a test tube and place it in a ves- 
sel of crushed ice. If the oil, which 
should be continually stirred with a 
thermometer, does not solidify at this 
temperature, salt should be mixed with 
the crushed ice. The moment the oil 
solidifies, read the temperature, for the 
"freezing point." — K. M. Coggeshall, 
Webster Groves, Mo. 



<rWax applied to the bottom of cleats, 
supporting temporary walks over 
newly finished floors, will prevent the 
cleats from sticking. 
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Reflector for Flood Lighting 
Construction Work 

On a large construction job much of 
the work was done at night. The 
problem of providing good illumination 




■mil Chcaplr Coniti 
IlluninatiBK 

was finally met by the use of the 
flood-lighting reflector shown, because 
of the considerable cost of metal fix- 
tures with glass, or porcelain, reflectors. 
The inside of the reflector was covered 
with thin sheet iron, and weather- 
proof lamp sockets were set in place, 
as shown. The wiring was done on 
the back. The inside surface was 
painted with two coats of white enamel 
and the outside with red lead. The 
reflectors were fitted with 100-watt 
nitrogen-filled lamps and suspended 
on wires, to project the light as de- 
sired, and guyed to prevent swinging- 
Before blasting, it was only necessary 
to unhook the suspension wires, plac- 
ing the reflectors flat, planks protect- 
ing them from heavy fragments of 
rock. One of the reflectors was 
mounted on the boom of each derrick, 
making the skip, or bucket, plainly 
visible— T. S. Bums, Elmira, N. Y. 



Electric Pad Warms Auto Radiator in 
Garage 

In order to prevent the freezing of 
the water in the radiator of an automo- 
bile, stored in an unhealed garage, an 
electric heating pad was used. The 
pad was flexible, 12 by 15 in. in size, 
arid was connected to the light socket. 
With the current turned on to "low," 
ample heat was provided to prevent 
freezing, at a cost of about six cents 
a day, — C. E. Drayer, Cleveland, Ohio. 



Device Locates Pounding 
or Machinery 
Better satisfaction is given by the 
homemade device shown in the sketch 
in locating "knocks" in engines and 
machinery than anything I have yet 
found. It was made as follows: Two 
small funnels of metal were fitted into 
the ends of a 3-ft. length of i^-in. pipe, 
and a coupling was placed over the 
jointg. Tin disks were soldered into 
the funnels, as shown, and a cord was 
drawn tightly through the pipe and 
tied at the centers of the disks. A ring 
of rubber packing, with a H^-in. circu- 
lar opening in the center, was cemented 
to the upper edge of each funnel. By 
placing the packing ring on the engine, 
or machine, under inspection, a slight 
pounding in it will be heard distinctly 
at the other end of the device. Care 



BUBBEH PACH1NQ . 

PoundiDE in Michiiitry nay bt Hurd OwtloctiT bl 
tilt Uie ef Thii Tclephoaelike Deiicc 

must be taken that the cord is taut, 
and does nut touch the pipe. — R. S. 
Matzen, Fort Collins, Colo. 

CA small V-shapcd notch cut in one 
jaw of a vise. % in. deep, will be to 
no way objectionable for other woi^ 
and has many uses. It gives a thr-* 
point bearing on work held verti 
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Clip Supports Brush in Pail 

Paint brushes are injured by being 
permitted to stand in the paint pail 
when temporarily not in use. By fas- 
tening a small metal clip to the side of 
the brush on the wooden part above 
the bristles, the brush may be hung on 
the edge of the can or on a wire 
stretched across it, the bristles hang- 
ing straight instead of being curled 
against the bottom of the pail. 



Danger Sign for Unsafe Grinding 

Wheel 

A workman cannot readily observe 
whether a grinding wheel is damaged 
or unsafe, par- 
ticularly when r»?%E^'^ 
the wheel is 
properly hooded. 
A safety meas- 
ure used in a 
large shop is 
th a t suggested 
in the sketch. 
When a grind- 
ing wheel is 
found to be unsafe, a red danger sign 
usually kept on the side of the ma- 
chine, is fastened to the front of the 
grinder. — ^J. R. Minter, Washington, 
Indiana. 
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Jig for Drilling Holes at Ends of 

Shafting 

Holes like A and B, as shown in the 
sketch, near the ends of sections of 
shafting, and at 
right angles to 
each other, were 
drilled by the 
use of the jig 
shown. The 
body C is of 
steel with a hole 
for the shaft D, 
and drill bushings E and F. The set- 
screw G keeps the shaft in place while 
the first hole is being drilled. After 
one hole has been drilled, a pin is in- 
serted, counteracting the tendency to 
twist the work on the second hole. — 
L. J. Hansen, Chicago. 




A Sawhorse Tool Kit 

For mechanics, carpenters, or for 
use in odd jobs around the home or 
shop, the saw- 
horse tool kit 
will be found 
useful. It serves 
the double 
purpose of a 
convenient con- 
tainer and carry- 
ing case, and a lightweight horse. The 
tcestle is of the common form and the 
tool kit is built into it by paneling 
the ends and one side, around a lower 
shelf. — ^J. B. Butler, Morganfield, Ky. 




Decimal Dial on Shop Timekeeping 

Clock 

A large structural steel and bridge 
company has adopted the dial shown, 
for timekeeping 
clocks. Zero is 
at 7 a. m., the 
start of the day's 
w o r k; 5 at 12 
a. m. and 1 p. m., 
the lunch hour ; 
and 10 at 6 p. m., 
the end of the 
day's work. A 
single hand is 
used, and the 
hours are divided decimally, simplify- 
ing timekeeping on the various jobs. — 
Peter W. Seiter, Kansas City, Mo. 




SECTION OF SCALE^ 



RUBBER 
BELTING 



Keeping Dirt Out of Scale Pit 

Discarded rubber belting was fas- 
tened to the frame around a scale pit, 
and lapped over 
the platform, as 
shown, to pre- 
vent gravel, dirt, 
and other small 
particles, from 
working down 
into the scale pit. 
The rubber belt- 
ing does not interfere with the scale 
in weighing. 
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Table for Mounting Drawings on 
Muslin or Backing 

A good method of mounting muslin 
backing on a drawing, or blueprint, is 

BRA08 e"CCNTCR8 
SCREWS e'CCNTURS 
POCKET FOR CLOTH- 










EISIO VIEW 
BRASS HOOK 

HINGED STRI 




8CCTION or TOP 
AT END 



HOUMNO- 
-^SCREWS 



6LOT 



around the edges. The stretching 
should be uniform and should not dis- 
tort the fabric. Dip the drawing to 
be mounted in water for about a min- 
ute and remove the surplus water be- 
tween blotters. Place it, face down, 
on the table and evenly coat the back 
with paste. Turn it over, put the 
muslin on, and roll it down flat, work- 
ing from the center outward. A 
mounting table, large enough to hold 
eight or a dozen drawings, is of great 
assistance, and can be used for other 
purposes as well. The table, shown 
in the drawing, is covered with lino- 
leum, an excellent top. When it is 
desired to mount drawings, a hook at 
each corner is unfastened, permitting 
an oak strip on each side to drop 
down, exposing a row of sharp points, 
as shown in the detail. The muslin is 
stretched over these points, which are 
hidden when the table is used for gen- 
eral purposes. — ^John D. Adams, Phoe- 
nix, Ariz. 



This Large Table. Deaigned for Mounting Drawinga 
Quickly, Is Alao of General Uae 

as follows: Stretch the muslin on a 
board, or table, as shown, and tack it 



CA piece of corrugated cardboard is 
a convenient drier for photographic 
prints, the ends of the prints being 
arched in the corrugations, giving a 
current of air easy access. 



Horse Stalls of Concrete 

By W. E. FRUDDEN 



Serviceability and sanitary considera- 
tions make concrete desirable for the 
building of horse stalls. The illustra- 
tion shows stalls of this type that may 
be built into a new structure in various 
units, or fitted in an old one. The floor, 
drain trough, feed box, manger, and 
partitions are built as a unit, and wood- 
en partitions are set above the con- 
crete sections. A removable plank 
floor in the stalls gives the horses foot 
comfort, not possible upon even a heav- 
ilv bedded concrete floor. The con- 
Crete partitions and the mangers are 
reinforced with wire mesh and steel 
pipes. The front edge of the manger 
is also guarded with a pipe, so as to 
nrevent undue wear on the harness. 

'le edges and corners of the exposed 



concrete should be rounded off so as 
to prevent injury to the horses from 
accidental contact in entering and leav- 
ing the stall. A stall in use and another 
in section are shown to the left in the 
sketch ; a plan view is shown at the 
right, together with a detailed sectional 
view of the construction of the parti- 
tions and manger. 

The floor is laid down first, and of 
the same material used for the other 
concrete portions, a 1 to 2 to 4 mix- 
ture. A weaker mixture may be used 
for the floors if there is a considerable 
area to be laid. The drain trough, 6 
by 6 in. in section, is cast with the 
floor, a box of %-in- stock being fitted 
into the floor as a mold. The shallow 
drain grooves may be tooled into the 
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surface, and the offsets at the top of heavy wear on the harness. Bolts to 
the trough are provided by strips fixed support the upper portions of the par- 




lo the trough mold. The 3-in. pipe, 
reinforcing the partitions at their rear 
enda, is set into the floor when the 
latter is laid, and it is desirable, also, 
to set the lower edges of the wire- 
mesh reinforcement into the floor. 

Wooden forms are provided for the 
partitions and the manger. These 
should be built to be taken apart 
readily so that they may be used re- 
peatedly. The form for the partition is 
a box in which the wire mesh is sup- 
ported, taut and carefully centered, the 
mixture being poured into it and 
leveled at the upper surface. The 
forms for the manger and feed box 
should be set into place and fixed to 
the partition forms before any of the 
forma are filled. The inside of the 
manger is formed by a tapered box 
resting upon the floor. The feed box 
is poured around a similar but smaller 
form, and the portion below it is cast 
hollow by inserting a form, which re- 
mains in place after the concrete is 
poured into the molds. A Sl^-in. pipe 
is set into the front edge of the manger, 
its ends being imbedded in the i>arti- 
tions, to protect the horses from the 
«dge of the manger and to prevent 



titions are set into the concrete, as in- ■ 
dicated in the sectional view. 

The mixture must he freshly mixed 
and thoroughly wet when being 
poured, in order that the molds may be 
filled properly. If necessary, the ag- 
gregate may be tamped into the molds 
slightly. The forms should be left in 
place three days, and then removed 
carefully, so as not to damage the con- 
crete. Sprinkling the work occa- 
sionally, several days after the forms 
are removed, is also desirable as an 
aid in uniform drying. The surfaces 
should be smoothed by removing im- 
perfections in the molds, and a mixture 
of cement and water should he brushed 
over them to produce a satisfactory 
finish, when the molds are removed. 
The work may be surfaced and 
troweled smooth if desired, but this is 
not essential. 

The floor planking is laid crosswise 
and spiked to 3 by 4-in. pieces set at 
the sides of the stall. This arrange- 
ment makes it convenient to rejil.Tce 
pieces of the planking where the 
greatest wear occurs, and the plank- 
ing may be removed readily for flush- 
ing of ihe stall. 
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Dirt-Collecting Corners FUled with 
Cement Grouting 

Column footings and similar corners 
in a factory were filled with cement 
grouting, as 
shown, overcom- 
ing the unsightly 
dirt accumula- 
tions. The floor 
may be washed 
with water from 
a hose, in many 
instances, and 
the fire risk from 
inflammable ma- 
reduced, 
H. 




terials collecting 

and sanitation promoted. — Roy 

Poston, Flat River, Mo. 



coil. When it is desired to light the 
gas, it is only necessary to turn it on 
and then place the lighter over the tip 
of the burner, moving it slightly to 
produce sparks. A coil of 10 or 15 
ohms, having an iron core, will pro- 
duce a sufficiently hot spark without 
endangering the usual 10-ampere fuse. 
The two metal contact pieces should 
be taped except on the ends projecting 
from the wooden handle. 

Soldering a Machine Nut to Sheet 

Metal 
In fitting a can to receive a tap it was 
necessary to solder a nut securely to 
it and the meth- 
od described was 




Vise Pads for Polished Tubing or 
Rods 

If a length of highly polished pipe, 

)r rod, is placed in a metal vise, it is 
usually marred 
or dented. The 
pads shown 
eliminate this. 
The holes are 
bored in a suit- 
able board, about 
11/2 by 6 by 18 
in., which is then 
sawed in two, as 
indicated, and 

hinges and a hook and eye are attached. 

It may also be given a coat of shellac. 

— Arthur W. Dahl, Superior, Wis. 

An Electric Gas Lighter 
For lighting gas burners used inter- 
mittently, the lighter shown in the 
sketch was found 
satisfactory. A 
piece of wood, 
% by % by 3 in., 
was provided 
with two pieces 
of metal, and the 
two conductors 
were connected through a central hole 
to them. The other ends of the cord 
were connected to a 110-volt lightings per cent 
circuit, in series with a unall choke 




used. 




It has nu- 
other 
applications. The 
nut was placed 
on the metal and 
a line drawn 
around it, as 
shown. The cen- 
ter hole was cut 
apd the six portions of the hexagon 
were cut and bent down. The nut was 
supported by them and soldered into 
place. A very strong fitting resulted. 
—J. H. S. Cronk, Woodstock, Canada. 

A Flexible Socket Wrench 

For use in places where an ordinary 
wrench cannot be applied, a flexible 
socket wrench is useful. It is a home- 
made device, the 
socket portion 
being formed 
from a short 
piece of iron 
pipe and the 
other sections from steel pipe. It may 
be made in various sizes and provided 
with several sizes and shapes of sock- 
ets, which can be fixed into place as 
desired, by means of the pin.— Chart 
C. Brabant, Detroit, Mich. 

C Putty for glazing^ thrmlA - 
ofirtii* 
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Japanese Finish for Spruce 

liiiish used on spruce by Japanese 

iftsmcn is produced by the applica- 

n of dilute sulphuric acid, after 

'bich the surface is charred slightly. 

acid is permitted to dry and the 

id is tlien held over a hot stove, 

the surface is well blackened. 

*rhe charcoal surface is brushed off 

thoroughly, and the surface oiled with 

linseed oil and beeswax. The harder 

grain appears black and the rest has a 

ich brown tone. 



'reventing Oil Leakage in Gear Box 

Occasionally trouble is experienced 
from leakage of grease or oil out of 
the ball bearings of an automobile gear 
box. as shown in the sketch at the left. 
This is usually due tu the failure of 
the felt ring within the ball-bearing nut 
to press closely around the shaft. Such 
a condition was overcome by turning 
out one side of the nut that holds the 
felt packing, and threading it to receive 




,. Autonobilc Qear Box wu 

ilcd by Fitting ■ Preiiuic Nut ig*iiut 
thc>(ckln{ 

another nut, A. The latter, when 
drawn up properly, forces the packing 

ring against the shaft, preventing leak- 
age at this point. 



tCompressed-Air Punch for Cutting 
I Washers 

■A punch for making washers, and 
lie automobile tires from which the 
l.'itter were cut, are shown in the iilus- 
iratiun. The punch is operated by 
The cylinder is C in. 
i the piston has a stroke 
ivy coil spring in the 
' B piston, lifts 



the punch after it has cut a washer. 

The lower spring strips the washers 
from the punch. The lever un the two- 
way cock controls the air, and when 




pulled down, permits the air to force 
the piston down for the cutting stroke. 
When the lever is raised, the air es- 
capes as the spring lifts the piston. 
Tire casings were used with this de- 
vice to make packing washers for oil- 
weil pumps, and washers for other 
uses can be maile similarly. — F. R. 
Shepherd, Fellows, Calif. 

Hand Drill Used as Lathe 

An ordinary hand drill was used ef- 
fectively as a small lathe in turning a 
number of brass pulleys, by rigging it 
as shown. Two wooden bearings with 
metal strips, A and B, hold the drill 
firmly on the baseboard. An arbor is 
held in the drill chuck, and supported 
un two metal angles, D, The pulley 




SnuH Briis Pulltw »«« Turnrd by Heaai of This 
MiktiMfi Laihe 

F- was drille<l and forced on the arbor, 
and a suitable support for hand-turn- 
ing tools was provided. — R, C. Fulton, 
Scarsdale, N. Y. 
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A Garden Sprayer of Varied Uses in. hole, N, is bored in the tube, and 

two turns of brass wire, M, soldered 
Primarily for use in spraying plants into place, produce a spiral course for 



in a garden, the sprayer shown in the 
sketch. Fig. 1, and made at small cost 




in the home workshop, is useful also 
in the garage, on the farm, and for 
other purposes. The tank A, Fig. 2, 
is 5 by 14 in., and operates satisfac- 
torily at a pressure of about 15 lb., 
when used with ordinary liquids for 
plants. It is made of No. 26 gauge 
galvanized iron, the ends heing riveted 
into place. It is filled at the pipe plug 
C. The pressure pipe B extends 
through the tank, and is connected to 
the pump D, a ball valve, originally in 
the connecting tube when the pump 
was used as a foot bicycle-tire pump, 
being at the junction, and controlling 
the back pressure- Straps E support 
the pump. 

The liquid passes through the tube 
B to the valve F, controlled by the 
handle G, convenient to the pump, by 
which the sprayer is carried. When 
the valve is opened, the liquid is driven 
into the nozzle H, which is shown in 
detail in Fig. 3. The threaded %-in. 
nipple J fits into the elbow, and is 
soldered to the ?io-'n- copper pipe K, 
which is plu^:ed at the end L. A M*- 



the -Spray, The brass tube O, soldered 
to the tube P, is set on the tube K, 
with a tight fit. The cap Q is a .38- 
caliber, long cartridge shell, sliding 
tightly on tube P. The end of the 
shell is drilled out, and the disk R, 
having a Me-'n. hole, is soldered into 
place. In filling the tank, sufficient air 
must be left in it to afford the proper 
possibility for compression. The 
parts, especially of the nozzle, should 
be cleaned after use. — T. T. Sturgeon, 
Los Angeles, Calif. 



Test of Steel Shelving for Deflection 

A manufacturer of metal shelving de- 
sired to test it as to deflection under 
various loads. No special apparatus 
was available, and the arrangement 
shown in the sketch was devised for 
the purpose. The shelving, which was 
of various types, was supported on a 
wooden frame bolted to a bench, A 
scale was set into place below it, and a 
simple jack made by setting a bolt into 
a washer in the top of the tubing, as 




shown. The pressure was appl* 
means of the screw and nut. 
shelves were defle" 
specified ff^ 
Selander 



POPULAR MECHANICS 



Painting Quick-Drying Cloth Signs 

Where cloth, or muslin, signs are 
wanted for temporary use, exposed to 
the weather, letter them with a paint 
made without oil. Use dry colors of 
fine quality and grind them with var- 
nish or japan to a thick paste; then 
thin out with benzine when ready for 
the work. If too thin, the paint will 
spread. Use a sign writer's one-stroke 
brush, and if especially good wearing 
qualities are desired in the paint, add 
a small quantity of boiled oil to the 
letter color. — A, A. Kelly, Malvern, Pa. 

Device for Tightening Fence Wire 

A large length of loose fence wire 

was tightened by the use of the device 

|-| |-i shown in the 

r ^ sketch, made for 

the purpose. A 

\-< ^ -I piece of 14*1"- 

( ' ^ ^ ^ iron was shaped 

. to form a han- 

dle, and the two 
ends A and B 
were bent at 
right angles to it 
to form the up- 
right parts. 
These may also 
be made by riv- 
eting, pieces to the handle portion. 
Their upper ends, at C, were formed 
into eyes, left slightly open. A hole 
for the threaded crank was made in 
the handle section, and the pointed end 
of the screw bent into a hook, at D. 
The wire is tightened by looping it 
over the hook and turning the crank. — 
R, S. Matzen, Fort Collins, Colo. 

Collapsible Steps for Boarding a Boat 

Boarding steps for launches and 
small yachts are often bulky to stow 
away on the craft. The type shown 
in the sketch packs flat, takes up little 
^ce, and is safe and substantial. The 
■«" hard wood, are 

boat. Two 
to fit 



The treads are 18 by 10 by % in- 
placed 13 in, apart. They are set hori- 
zontally by hanging the sidepieces in 





place, and marking the proper position. 
Strap hinges are fixed as indicated, 
and- rubber treads provided. — L. B. 
Uobbins, Attleboro, Mass. 

Support for Long Work in Vise 

Blockin?-up, or other makeshift, 
methods of supporting long work in a 
vise were discarded in a shop, in favor 
of the simple arm fitted to the sliding 
member, as shown in the illustration. 
The device is especially useful on a 
pivoted vise, since it revolves with the 




latter. The extreme end is provided 
with an adjustable screw to fit irregu- 
lar work.— S. L. Wade, Montgomery, 
Alabama. 
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Cushion for Charging Pan of Concrete 
Mixer 

Cable breakages on the lifting rig- 
ging and damage to the charging pan 
of a concrete mixer were avoided by 
the use of a spring 
'-' /^^Vit ■•W\ ■^"^'I'O" made of 
. ;^ ■"!' n^ two wagon 
.k; ]I^KlK~nL\\ spriiigs.mounted 
as shown in the 
illustration. 
Sections 
ubber 
were 




nailed on the top of the upper board 
of the cushion as a further protection 
to the charging pan. — J. J. O'Brien, 
Buffalo, N. Y. 

Auxiliary Jaws for Center and Turret- 
Lathe Chucks 
In turning a number of castings 
which were too large for the ordinary- 
size lathe chuck, it was found desirable 




to make a set of auxiliary jaws, which 
were fastened to the face of the chock, 
as shown in the sketch. The casings A 



is made of soft steel, the sleeve B, of 
steel, tempered at the upper end, which 
is provided with a socket for the 
wrench E, The screw C is of tool steel, 
tempered at the point, and has a key- 
way, as shown, which extends longi- 
tudinally at the back of the casing. 
This keyway engages the key D, which 
is set in a slot at the back of the cas- 
ing and has its back edge fiush against 
the face of the chuck. The screw is 
adjusted by means of the wrench E, 
which causes the sleeve B to revolve. 
— G. T. E., Pittsburgh, Pa. 

Tightening a Loose Bushing 

Sometimes, after pressing bushings 
into their places, they are loose and 
turn when an attempt is made to ream 
them out. In this case, remove the 
bushing, and run a coat of solder 
around the outside of it. Force the 
bushing back into place and the excess 
solder will be scraped off and a tight 
fit will result, with no turning of the 
bushing in reaming it, — J. W. Reyn- 
olds, Mason, 111. 

Kink in Cultivating Small Com 

When corn is small, it is difficult to 
do a good job of cultivating it. because 
of the tendency to cover it with earth. 
By wrapping the shovels of the culti- 
vator next to the row with binder 
twine, the diit is not pitched on the 
small corn, and it is possible to work 
close to the plant, the binding aiding in 
breaking up the lumps of soil. — Irl R. 
Hicks, Moberly, Mo. 

A Polished-Black Wood Finish 

A finish for woodwork in a high- 
polished black is produced as follows: 
Prime the work with linseed oil, tur- 
pentine, and white lead ; apply two 
coats of black mixed with turpe 
and copal varnish. Rah ♦•'" diw 
pumice stone 
another cr 
and D 




MOVING-PICTUKF. liridge has 
one span so constructed that it 
be broken away, precipitating 
automobile, n carriage, or a lioree* 
ito the stream, Many movie 
fans are curious to know by what me- 
chanical means this thriller is effected. 
Boys and others interested in making 
~ " ' for play or diversion, will find 
liniature bridge of this kind a nov- 
A sure means of tripping the 
I is necessary, for the fall must 
he timed just right, so as not to spoil 
the picture and make necessary an ex- 
pensive "retake." The tripping appa- 
ratus, shown in the sketch, is one that 
I have used successfully on bridges. 
towers, and walls. The principle is 
lie: Two hinges are placed on op- 
t sides of the trip post — a 4 by 
piece upon which one end of the 
rests. A piano wire stretched 



Boyf 

i 

I, 



from the upper hinge to a point oppo- 
site the break-away section, forms the 
means of tripping. When an automo- 
bile is used, a wire can be run through 
]iulleys in such a manner that the ma- 
chine trips the break-away span at 
I he proper instant. 

Painting Cold- Water Pipes 

It is very difficult to obtain a satis- 
factory painted surface on cold-water 
pipes, because of the condensed mois- 
ture which collects on them. The 
water should be run out of the pipe^ 
and a thin coat of shellac applied after 
the surface has been dried thtjroiighly. 
Bron/.e aluminum, dusted over a pre- 
liminary coat of copal varnisii. or over 
the shellac, which dries quickly, pro- 
duces a neat finish. — A. Ashmun Ketly, 
Malvern, Pa, 
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Quickly Made Stand for Lathing 

In lathing I found a stand built up 
on a horse and braced, as shown, to 
be quite con- 

V e n i e n t. The 
laths were 
placed in a bar- 
r e I supported 
near the end of 
the platform, 
o u 1 d be 




easily taken 
thout stoop 



ing. The platform is light and easily 
moved. It is so cheaply made that after 
a job is finished it can be knocked 
down and only the horse taken to an- 
other job, if desired. The barrel used 
was a nail keg, like those obtainable at 
most buildings in construction. — John 
S. La Flcur, Haverhill, Ma.ss. 



Safety Guard for Exposed Shafting 

Suitable coverings for exposed shaft- 
ing should be provided as a safety 
measure. If the shafting is already in 
operation and cannot be taken down 




br Pip* Carer lug* 
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handily, a pipe may be cut into halves 
longitudinally in a keyseating machine 



and the parts clamped together with 
straps of sheet iron, when in position. 
A typical installation is that between 
bearing stands, to which the pipe is 
braced with brackets, as shown. Ex- 
posed ends of shafting are protected 
with a pipe and cap, as detailed. 

Locating Trouble in Automobile 

Starters and Generators 
After a season's use, the automo- 
bile starter and generator should be 
carefully examined to make certain 
that its efficiency is up to standard- 
The starter may lack the necessary 
turn-over torque, especially when the 
engine is cold and spinning is dinicnit. 
The generator may heat up rapidly or 
fail to charge the battery properly. 
Before taking the motor or generator 
apart, go over every external connec- 
tion to see that there are no grounds, 
breaks, or shorts. Examine the starter 
foot switch to make sure that the 
electrical contacts are in good condi- 
tion. Note, also, the condition of the 
battery, whether it needs water or acid 
and that its voltage is sufficient. As for 
the generator, pay special attention to 
the relay to see that cutting-in occurs 
at the proper engine speed. This speed 
should average eight or ten miles an 
hour, for most generators. If trouble 
is experienced with the sticking of 
relay contact points, a small flat file 
should be used to smooth the contacts, 
care being taken to see that they meet 
evenly. An ordinary finger-nail file 
will serve the purpose. Still failing to 
locate tlie trouble, inspect the machine 
internally. As a rnle, very little diffi- 
culty may be traced to the field coils, 
but a close examination of the arma- 
ture and commutator is suggested. 

Bad sparking at the brushes is gen- 
erally a sign of high mica, A ground 
in the armature winding is caused by 
contact of the winding with the arma- 
ture core. A careful examinatioa 
should show the weak point in 
insulation. 

The last test to h** —' 
broken lead wirw 
piece of ahe^ 
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brushes, so that only one commuta- 
tor bar at a time is touched. A sin- 
gle dry cell should then be connected, 
through an ammeter, to the metal 
brush and to the next carbon brush. 
Turn the armature very slowly by 
hand, so that the metal brush may 
make sure contact with each commu- 
tator bar in succession. Unless the 
design is very special, there will be 
two lead wires soldered to each bar. 
A reduced deflection will indicate a 
break in one lead, and no deflection, a 
break in both, when the metal brush 
passes over the bar to which the faulty 
leads belong. — K, M. Coggeshall, 
Webster Groves, Mo. 



Triangle Holder Aids in Inking 

Drawings 
It is often desirable, for rapid work 
in tracing, to draw ink lines with a 
triangle over lines that are wet. It is 
hard to do this without making blots. 
I made a protector, as shown, with 
which it is easy to move the triangle 
over wet lines, at the same time 
keeping it at right angles to the T- 
square. The device is made of metal, 
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sheet aluminum being preferable. The 
size may be varied, that indicated 
being suitable for smaller triangles. — 
Howard Scott, Jersey City, N. J. 



"lied soldering iron 
*. roagli or 



Traveling Pulley-and-Hanger Support 
at Anvil 

In the small forge shop where long 
pieces must be handled occasionally, 
as well as in the shop where drills and 




similar tools are sharpened, the pulley- 
and-hanger arrangement shown in the 
illuslration is convenient. The rod on 
which the pulley travels is supported 
from the joists. A forged hanger sup- 
ports a chain sling which is adjustable 
to various sizes and shapes of work. — 
John E. Cahill, Jr., New York, N. Y. 

Orchestra-Pit Rail Used as Speaking 
Tube 
Musicians and the leader in an 
orchestra often wish to communicate 
with each other, which in a large 
orchestra is inconvenient. By cutting 
1-in. openings in the pit rail at each 
player's chair in a local theater, and 
connecting the rail to a tiAe at the 
leader's station, means of communica- 
tion was provided. At more expense, 
speaking tubes may be installed along 
the rail, but the plain openings proved 
a saccess, — ^Jack Wolmer, Marion, Ind. 
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Remedy for Unreliable Auto-Oiling 



Many small automobiles are equipped 
with a constant-level splash system of 
engine lubrication in which a shaft- 
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Frtqueni Sioppige of th* Oiling Sntcm wai Over- 
come by the iDstallatiDD o7 « Drain Cock 

driven gear pump draws oil from a 
chamber cast in one piece with the 
lower part of the crank case. This 
pump discharges the oil through a cop- 
l)er tube to a sight-feed fitting on the 
dash, from which it goes to the crank 
case by gravity. In one such case fre- 
quent stoppages of the oil flow were 
experienced, and when the parts were 
cleaned, little dirt was found, and the 
system worked temporarily on re- 
assembly. An air lock was found to 
he responsible, and the change shown 
in the diagram was made to overcome 
the difliculty, the old arrangement at 
A, and the new at B. 

A change in the piping was made, 
as shown, the other littings being un- 
disturbed. The regular discharge fit- 
ting was attached with a tee. A pet- 
cock was placed opposite the discharge 
and an operating rod for it was run up 



small quantity of oil to be pumped out. 
When this is then closed, the oil flows 
through the discharge pipe, whether 
the stoppage was due to an air lock or 
to dirt.— Victor W. Page, Bristol, 
Connecticut 



Testing the Atmosphere in Polishing 

Rooms 
A test for detecting metallic dust in 
the atmosphere of a polishing room 
may be made by placing a lighted 
Bunsen gas burner in the middle of 
the room, about 4 ft. from the floor. 
When steel and iron particles float in 
the atmosphere, the dust comes into 
contact with the flame, as indicated by 
the sparkling of the flame. The presence 
of brass dust is indicated by an intense 
greenish color. This simple device is 
valuable for the inspection of blower 
systems, intended to clear the air. 

A Workbench for Use Singly vr in 
Multiple 

This heavy workbench was de.signed 
for use in engine houses and small rail- 
road shops where room is at a pre- 
mium, and can be adapted for the use 
of machinists, carpenters, pipe fitters, 
boilermakers, and other mechanics 
who need a substantial bench. It ac- 
commodates four men, but can be ar- 
ranged to be used in two sections. 
Two drawers are provided for each 
workman, and also a large cupboard 
with a screened door. The construc- 
tion is such that the bench can be made 
quickly by machine or hand process, 




A Subitaatial Workbeotb of Thia Typ« may be Uied in Sialic or Double Ualti lor Heavy Shop Work 

to the top of the engine. As soon as and there are no out-of-the-way cometi 
the oil feed stops, it is but a minute's to catch dirt — ^Joseph A. Long, SiUH 
work to open the petcock, and allow a bury. Pa. 
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for Speed 



By L. B. ROBBINS 

HH building of this 16-ft. power 
boat of the catamaran type, in- 
es no special skill in boat constnic- 
I. and it is designed to be made 
itbout thp bending of planks, ribs. 
,, by mechanics having only a fair 
lowledge of handwork with tools, 
le craft is for use on fairly smooth 
iter, and with a 4-hp. motor, develops 
sjieed of 15 miles an hour. For 
eater speed with a more powerful 
motor, the size of the catamaran must 
he correspondingly increased. The 
bottoms of the hulls have steps, 
turning ihcm into simple hydroplanes, 
and increasing their speed quality. 
Ihe open structure simplifies the 
mounting of the power plant and its 
driving connections, as compared with 
conditions met in ordinary motor- 
boats. The perspective sketch in the 
dpiece of this article, and the plan 
' elevations, Figs. 1, 2. and 3. show 
general arrangement of the parts. 
Cut the sideboards from -l^-in. pine. 
They fit between the top and bottom, 
and over the ends. Begin the con- 
struction with the hulls, detailed in Fig. 
4. Ail of the wood used should be 
first-quality stock. Plane the edges 
square, and fasten the 1-in. battens 
into place with .screws, applying white 
lead under them, on the inside of each 
sideboard, except at A, Fig. 4, where a 
J)ulfchcad supports the slructure. 
the inside of the sides with 
e paint, 
'he bow piece B is of oak, 8 in. sq. 
1 ft. IVi: in. long, and the stern 
c C is of ]-in. pine. Fit the pine 
Ikhead A water-light, the rear sur- 
of it flush with the step. Fasten 
end and bow pieces, and the deck 
"d, painting the inner surfaces. 
s>fx&/i»g coimtersta kiiig 
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the heads, and place a strip of muslin 
soaked in white lead between all joints. 
Cut ihe holes D, and fit them with 
plugs. These liulcs are for filling in Or 
pumping out ballast to distribute the 
weight properly. Scrape off the excess 
white lead, sandpaper the surfaces, and 
fill the screw holes with white-lead 
putty, and apply two coats of marine 
paint to the hulls. Next construct the 
deck of matched boards mounted on 
two 2 by 6-in, spruce timbers, 16 ft. 
long. These must be of fairly straight 
grain, and of very good quality. Set 
the timbers on edge and taper them to 
S in. at the ends, into a truss effect. 
Place the timbers, as indicated, 2 ft. 
apart, arched edges uppermost, and 
nail on the %-m. matched pine deck 
boards 3 ft. long. Leave 1 ft. of the 
timbers uncovered at the ends. Leave 
two openings forward, the size and po- 
sition of them depending on the motor 
used. The center of the engine bed is 
4 ft, 6 in. from the bow and heavy 
boards are laid for its support Notch 
the timbers. 6 in. from the ends, and 
fit them with iron straps, bolted on, as 
detailed, to accommodate the support- 
ing end shafts. 

An old automobile seat and round 
gasoline tank is mounted on the frame, 
as shown, making certain that the bot- 
tom of the tank is higher than the 
carburetor of the motor. The seat and 
tank are set about 10 ft. 6 in, from the 
bow, to obtain an even distribution of 
weight. An auto steering wheel and 
column, fitted with a wooden dru-TO., 
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keyed in place, is used. A bracket near The installation of the motor will 

its base supports the post. depend upon its style and size. The 

The deck is next fitted to the hulls, usual connections of the gasoline sup- 




"\ 1^ — »-LiJ" -* — J LllJ of course, provided. The batteries "" 

|-2'-tf4-i-tr-}-2-or-l-?H3^-|-2--cr-|-a'-<i"-}-2"-cr-]-2-o--| and coil arc piaced under the seat, 

.. ..-t— .-„,— £^. . . , and the wire connections carried 

g^^^ ^^^^ pTj in rubber hose. Heavy oak or ash 

" ""'™" engine timbers are bolted to the 

' "" flooring for the engine bed, ar- 
Kye plates, as shown, hold the end rods ranging the pitch so that the propeller 



carrying the lung timbers. The plates 
are Sfcuretl with screws. in. from the 
ends of each hull. An 8-ft. length of 
I'Ji-in. galvani/.ed- iron piping is 
slipped through the sets of eyes, and 
through the notches of the deck tim- 
bers; cotter pins hold the piping in 
place. The siraps at the ends of the 
limbtrs keep the deck frame in posi- 
ti<in on the piping. 
"\vo nulders of thin oak or of sheet 



will rest about (i in. under water. Bolt 
the hanger for ihe propeller shaft to 
the floor boards, as .shown in Fig. ]. A 
spray hood, of canvas over an iron 
frame, or of sheet metal, protects the 
motor. 

Punching Hard Sheet-Rubber Washers 
by Hand 
Vulcanized, or hard, sheet rubber 



metal, as shown in Figs. 1 and 2, arc may be worked with shears or ordinary 
hinged to the inner edge of each hull, leather punches, using stock ^^ =- ~ 



.■\n angle of strap iron at the upper 
edge of each rudder is bolted loosely to 
a har of iron or wood, so that the rud- 
ders operate together. The steering 
rope is ri^ed through pulleys, as 
shown, and wound around the drum on 
the steering column. 



thickness, by gently heating the part 
to be cut, and sometimes heating the 
tool also. To cut a hard-nibber 
washer from a piece of flat stock, * 
two leather punches, a large nn* 
out the blank, and a "•"< 
punch out the c 



^^K)ck on 3 flat piece nf lead, or other 
^Hirly soft metal, heated just suffi- 
^^neiitly to cause tlie ruhher to become 
pliahle, so as not to crack when the 
punch-strikes it. The washer will cool 
flat if laid on a flat surface. Hard- 
metal tubing is suitable for cutting the 
stock, if properly sharpened, and other 
shapes may also be cut, — F, L. Whit- 
aker, Olney. 111. 

^«dded and Flexible Paper Weights 

For weighting large maps and draw- 
ings, standard square 8 or gVb-in. nuts, 
with a layer of cotton waste or cloth 
padding, about ^ ii- thick, evenly 
wrapped about them and covered with 
strong paper or cloth, are excellent and 
inexpensive. A smooth leather bag, 3 
in. square, filled with small lead shot 
or dry sand and securely sewed, makes 
a good paper weight that is very flex- 
_ ibie. and if accidentally dropped on a 
rawing, does it no injnry. 

Holder for High-Speed Steel 

/ the use of this tool holder, high- 
»cd steel need not be broken into 
short lengths, 
but may be fed 
forward as re- 
quired. The 
holder was de- 
signed for a 
medium -sized 
lathe tool post, 
and the device 
may be made 
strong enough 
for use on a 
shaper or planer, 
and to withstand 
heavy cuts. It 
consists of two 
sliding members 
of machine steel, grooved lo fit the tool 
", as indicated at A, and is clamped 
e tool post in the usual manner. — 
A. Gil$on, Niles, Mich. 

development 
of the tixed 
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Detachable Hauling Brackets on 

Passenger Auto 

Two simple methods of adapting an 
automobile quickly for business pur- 





poses are shown in the sketch. The 
S-shaped wrought-iron hooks, padded 
in clolh or canvas, are used by a 
plumber to convey long sections of 
pipe handily. The brackets are used 
by a paper hanger in transporting scaf- 
folding'. They are made of wrought 
iron, as shown, to conform to the axles 
of the car. — G. A. Luers, Washington, 
District of Columbia. 



Hay Carrier Rigged to Handle 
Excavation Dirt 
In digging a cellar under my house, 
how to remove the dirt was a problem. 
I made a track for my hay-carrier 
tripping pulleys and +ianger of 1 by 4- 
in. boards. I then made a strong box, 
1 by 2"a by 3 ft. in size, and attached 
it to the carrier in such a way that by 
loosening a hook it would dump easily. 
With this arrangement one man took 
out an average of T cu, yd. a dav. — 
J. H. Knight, CumbeHand. Ohio. 
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High and Low Water-Level Indicator 

This easily made water-level indica- 
tor is in daily use and was worked out 
by me. Where the supply tank is lo- 
cated so that it is not visible from the 
pump house, such a device is reliable 
and convenient. Branch wires from an 
ordinary lighting 
circuit are run 
to the tank and 
to the pump 
house, office, 
etc., as desired. 
The copper float, 
at A, is fastened 
to a rod, B, to 
which are at- 
tached the plates 
C, with an insu- 
lating strip be- 
tween them. The clamp and the hole 
in the tank act as guides to hold the 
. rod in a vertical position. When the 
tank is full the lighting circuit is closed 
by bridging the space at the contacts 
D and E, lighting the white globe. 
When low water is indicated, the space 
at F and G is bridged, and the red 
globe is lighted. — ^James E. Noble, 
Toronto, Can. 



Device for Tapping Small Machine 

Parts 

A machine which was found useful 

in tapping cjuantitics of small parts is 

made as follows: 

Turn off one 

.side of each of 

three fi-in. 

grooved pulleys, 

at an angle of 

45°, making 

cone -shaped 

wheels. R e- 

movc the chuck 

from a breast 

drill, and thread 

one end of a % 

by 12-in. shaft 

to fit it. Upon 

this shaft mount two of the pulleys, 

4 in. apart, facing each other, and 

equally distant from the center. A 




second shaft, at right angles to the 
first, takes the third bevel pulley at 
one end, the pulleys being facq^ withr 
leather. The leather is drawn tightly 
over the shellacked face of each pul- 
ley, bound down at the back with wire, 
and later trimmed off. A wooden 
frame of 2 by 4-in. stock forms the 
support of tha two shafts, which run 
in pillow blocks. The shaft carrying 
the friction wheel is belted to the 
source of power and runs continu- 
ously, while the chuck shaft runs 
ahead when pushed in, and reverses 
when pulled in the opposite direction. 
The speed should be a})out 200 to 250 
revolutions per minute, — Dexter W. 
Allis, Whitman, Mass. 

A Caliper with Locking Scale 

Mechanics who have had experience 
with calipers will readily perceive the 
advantages o f 
the indicating 
feature of this 
homemade cali- 
per. I made this 
mstrument of 
wood for gaug- 
ing the top and 
back of a vidin 
in course of con- 
struction, and it 
has many other 
u=es. The legs 
A and B are fitted together at the lap 
joint C with a washer, and secured 
with a screw and knurled nut. The 
movable arm D is made of sheet metal, 
and is swung from the bolt that se- 
cures the legs, the thumbscrew locking 
the arm of the scale E. The latter is 
a piece of sheet metal fastened to the 
leg A, and its extension, with screws. 
A pointer is also fastened to leg B. 
When the caliper is completed, the 
pointer D is locked against arm A, and 
the indicating marks scribed deeply on 
the pointers. A scale may also be 
marked on the part E. OrdinariJi 
arm D is clamped on E, as dear 
opening gauged by tb» 
William A. Robinf 
Pennsylvania. 




POPULAR MECHANICS 



Repairing Small Tire-Tube Punctures 

Many automobi!e-tire repairmen, in 
repairing a pinhole puncture, use a 
patch several times as large as the in- 
jury. This requires very heavy pres- 
sure to obtain a smooth surface. A 
better way is to trim the hole just 
enough to remove all ragged edges. 
Clean it thoroughly and apply cement. 
When the cement has dried, force a 
small thread of gum through the hole 
with an awl, trimming it flush on the 
outside. In curing, use just enough 
pressure to hold the tube firmly on the 
tube plate; tracing cloth laid on the 
plate insures a smooth surface. 

Automatic Poultry Feeder with Clock 
Control 

Uniform quantities of feed may be 
fed to poultry with a minimum of at- 
tention by the person caring for them, 
if the simple arrangement shown in 
the illustration is installed in the poul- 
try house or yard. The grain or other 
feed is placed in the metal hopper, the 
device being supported on the rafters 
or "ather suitable support. The hinged 
door at the bottom of the hopper is 
controlled by a trigger, connected to 
the clock alarm winder by a cord. 
When the alarm is released, the cord 
is wound on a spool fixed on the alarm 
winder, and the trigger is freed. The 
feed falls to the conical spreader, and 
is scattered to the ground. 

The hopper may be made in various 
sizes, and several may be rigged with 
the same clock control. It is mounted 
on a % Ijy 9 ty 18-in. board, on one 
end of which the clock is fastened, by 
a strap of iron. The spreader is sup- 
ported from the board by metal rods. 
The hole in the bottom of the hopper 
is S in. in diameter, and the spreader 
is 12 in. wide. 

A spool is secured to the alarm 

winder of the clock and the cord con- 

trollinff' tt ia wound on it. 

' alarm 

the 



and releasing the trigger, and feed. 
The fowls soon become accustomed to 




the ringing of the alarm, and respond 
to it quickly. — C. C. Holmes, Detroit, 
Michigan. 

Ball Bearings Overcome Thrust in 
Gear Shaft 

The countershaft in the gear box of 
a motorboat power piant was subjected 
to a great end thrust when the gears 
were engaged. This caused consider- 
able wear on the gear box, as indi- 
cated. Hardened steel balls were 
placed at each end of the countershaft, 
slightly countersunk holes being pro- 






vided in both the shaft and the hous- 
ing. They took up the thrust in both 
^irections, eliminating iVw-Ni^ax- 
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Handle Forms Coupler for Train of slide up and down on the poles. A 

•j.py(.jjg desirable location for the haystack 

from year to year was determined up- 

By arranging the tongues of shop on, and the shelter built at that place. 

trucks so that they may be set in Holes were bored 8 ft. apart in the 
supporting poles, and the roof is set 
at various heights by means of bolts 
placed in the holes. The roof is of 
comparatively light construction so 
that it is not difficult to raise or lower 
it. The tops of the poles arc guyed 
together by means of wire braces. — W. 
E. Frudden, Charles City, Iowa. 

Fumigating Plants with Tobacco 
Smoke 

The accumulation of insects or scale 
on plants should be held in (*heck by 
fumigating them, 
at intervals. An 
efficient means 
o f overcoming 
the pests is by 
the smoke of to- 
bacco. A suita- 
ble arrangement 
whereby this 
ca n be done 

either in the house or outside, is shown 
in the sketch. Bore 1-in. holes in the 
top of the bo.x, and cut an opening in 
the end to admit a saucer. Make a 
cloth bag to be slipped over the box 
and tied closely, inclosing the plants, 
which are set on the box, above the 
holes, Li^ht the tobacco on a saucer, 
and put the latter through the open- 
ing, so that the smoke may rise around 
the inclosed plants. The bag is care- 
fully taken i)ut of doors to remove the 
smoke remaining in it. A light fumi- 
gating performed twice is better than 
fumigating heavily, with possible in- 
jury to the plants/ — F. H. Sweet, 
Waynesboro, Va. 



Paper Drinking Cups as Containers for 
Wood-Finishing Materials 
In a shop where many kinds of 
stains, paints, etc., are used, consider- 
able time and material are wasted in 
cleaning bottles, cups, or other con- 
tainers. A satisfactory solution of this 
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the rear of similar trucks, 
forniinf,' a train, one man can handle 
a number <if tliem when empty. The 
end (if the tongue and the socket are 
pr()tfcti.-d Iiv nietiil fittings. — J. J. 
U'Kriai, Bnffalo, N. Y. 

An Adjustable Hay Shed 

As a protection for hay stacked in 
the lifjil, llie hay shed shown in the 
illustration prtiivcd effective. It was 
I)nilt by setting four heavy cedar poles 
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The Roof is Railed ind Lowerei] iy Slidlof It oa 

ihc Poles, in Which Hcavjr Supportlni 

Baits are InKrteil 

in concrete at the four corners of the 
stack and then constructing a roof to 
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problem is the use of paper drinking 
cups. They cost less than one-half 
cent each, and may be thrown away 
after being used once, or used several 
times for the same kind of stain. — P. 
Gaffney, Chicago, HI. 

Leather Covering for Auto Magneto 
Coupling 
In an automobile, a small leather 
covering over the coupling connecting 
the magneto to-the engine is desirable. 
The dirt and grit will in this manner 
be prevented from working into the 
parts of the coupling. The boot is 
made of thin flexible leather, formed in 
the shape of a tube, and clamped to the 
two shafts by means of soft-iron wire. 

Extension for Drafting Board 

A drawing board of considerable size 
was found too small for drawings 
which were to be made from time to 
time, and an extension was built, 
which could be removed quickly. The 
wood used was the same as that in the 
board, and the ends were fitted with 
cleats, to prevent warping, and to pro- 
vide a good edge for the T-square. 
Metal straps hold the sliding pieces 
under the board. The extension is 
held rigid by two deep dowels, set in 
the joined edges. Hooks hold it firmly 




Proper Care of Automobile Springs 

A practical illustration of the care of 
automobile leaf springs is that fre- 
quently employed on racing cars, the 




against the edge of the board. When 
not in use, the sliding strips are kept 
under the board. — Ralph W. Sherman, 
Burlington, N. J. 



springs being wrapped with heavy 
cords to crowd the faces of the leaves 
firmly together, increasing the fric- 
tional contact, as shown in the sketch. 
Mechanics, with a hammer and cold 
chisel or crowbar, sometimes pry 
apart the leaves of the springs to lubri- 
cate them. This method often pro- 
duces permanent sets or bends. The 
correct method of separating the leaves 
is by releasing the clips and staybolts, 
and placing a jack between the frame 
and floor to raise the load. Beeswax, 
or this and powdered resin, heated, is 
suitable for the springs, if applied as 
suggested. The unsightly sagging rear 
of many cars is often caused by failure 
to maintain proper contact between the 
leaves, and in some instances by abuse 
through methods of lubrication. To 
insert a lubricant, such as oil, between 
them, may cause distortion and fre- 
quently broken springs. 

CA strip of canvas glued in several 
layers to the flanged driving pulley of 
a motorcycle overcomes the slipping 
of the belt. 
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board ordinarily used with rubber type, 
and, since many copies were to be 
made, the machine shown was devised. 
It requires a comparatively small ink 

Ead, and the rollers for the type can 
e used for many forms of this kind 
of printing. The rollers were spaced 
on their circumferences so that the 
lines of type registered properly in the 
forms to be printed, which were ruled. 
Ordinarily it will be necessary to space 
the type lines at standard spacings, or 
at .spacings determined upon for special 
reasons. The type may be giued 
directly to the rollers, or to .paper 
strips, which are then mounted on the 
rollers. The type rollers are inked by 
felt-covered ink rollers mounted in a 
hinged metal angle. The printiftg 
device is carried 
on a sliding 
block, fitted into 
a grciove on the 
baseboard. 

Th e detailed 
construction of 
the printing de- 
vice is shown in 
the sketch. A is 
the sliding piece 
which engages the grooves of the base- 
board. One butt hinge, B. and half of 
mother, are fastened with screws. The 
laU hinge carries the shaft C. which 
the pm of the hinge. A strip, D, 




holds the angle E, carrying the ink 
rollers F. They are held at proper 
pressure on the type by the spriiig at 
I", and are kept from dropping between 
the rows of type by small Ranges at 
their ends, bearing on the wooden 
edge of the type rollers. , 

The printing roller is set firmly 
on the shaft. The first printing 
line is indicated on the side of the' 
roller, as a guide in starting the 
impression, the roller being "spot- 
ted" by the fingers of the right 
hand, which holds the handle. 
The handle G is pushed forward, 
and the additional sheets arc fed 
against the guide strip with the 
left hand. The coil spring holds 
of the printing roller off the paper 
on the return stroke, and tends 
also to make the impressions more 
nearly uniform on the forward stroke. 
— T. T. Sturgeon, Los Angeles, Calif. 



Repairing Leaky Copper Heater Coils ' 

Leaky or bumcd-out copper water- 
heating coils, such as are used in most 
water tanks, can 
be repaired 
either by braz- 
ing a small hole. 
or, in case of 
large leaks. 
new piece can be 
inserted. The 
burned-out part 
is sawed off, as at A, the shading in- 
dicating the burned-out section. Dis- 
carded coils from which good parts 
may still be cut, are used in repairing. 
One of the ends to be joined is spread 
with the round head of a machinist'* 
hammer, as at B. The other end C isi 
set into the funnel-shaned part, and,' 
backed with asbestos sneeting. is put , 
under the blowtorch flame. ,\t while 
heat, using plenty of borax, the spel- 
ter is introduced about the joint, flux-, 
ing with the copper, .^t the samei 
instant, the flame must he shut off, t 
avoid meltint; the copper coil. Meateil 
coils repaired in this manner are nearly 
as good as new. — Ralph W. TilIotH 
Kric. Pa. 




POPULAR MECHANICS 



2933 



Keeping Down Dust on Concrete 

Floors 

Mopping of some types of concrete 
floors is objectionable because the 
water is retained for a considerable 
time, causing dampness. In other in- 
stances the floor wears off, producing 
a disagreeable dust. By cleaning the 
floor thoroughly, and painting it with 
several coats of boiled linseed oil, al- 
lowing plenty of time for them to dry, 
the surface becomes filled. It wears 
to a smooth polish and the floor may 
be kept clear of dust easily, by mop^ 
ping it. 



Steam-Operated Flue Cleaner 

A handy labor-saving device was 
rigged up by a fireman in a local boiler 
room, the details of which are given in 
the sketch. The boiler it is used on is 
16 ft. long, with 56 flues 3V-» in. in 
diameter, and it is quite a job to scrape 
the flues twice a week with the usual 
scraper. To make this steam-operated 
flue scraper, he used 2-in. seamless 
steel tubing, cut 17 ft. long. On each 
end he fitted a cap, and a packing nut 
on the forward end. Next he molded 
a piston of babbitt metal, 3 in. long, 
cutting grooves for two rings taken 
from a small motorcycle engine. A 
hole was then tapped at each end of the 
17-ft. tubing for the steam pipes. A 
piece of y:*-m. pipe was attached at the 
back end, with a suitable fixture to 
fasten to a steam hose. Two three- 
way lever cocks were attached as 
shown, and Vi-in- p'pc run from the 
lever cocks to the forward end. A 
%-in. pipe was used as a piston rod, to 
which the scraper was fixed. 

In use, a rope is fastened to the end 
bearing the scraper, as shown, and run 
through a small pulley fastened to the 
ceiling. The scraper is started in the 
tube, and then the operator simply 
holds against the cylinder and opens 
the end cock, permitting the steam 
to drive the scraper through the flue. 
Then he opens the same cock to the 
exhaust position, and at the same time 
turns steam into the cylinder through 



the other cock, which forces the 
scraper back. By means of the rope 
and pulley, all flues are quickly 
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Anyone Who hat Pushed a Ti^ht Scraper through 

Boiler Flues will Appreciate the Labor 

Saved by This Device 

reached. The device is used at from 
40 to 90-lb. pressure, as the firemen 
find convenient. — R. S. Matzen, Fort 
Collins, Colo. 



Depth Gauge on a Hand Saw 

In making the saw cuts for joints in 
•timber, much time can be saved, and 
the job made more nearly uniform, by 
using a depth gauge on the hand saw. 
A simple contrivance for this ])urpose 
is made by clamping a steel square on 
the side of the saw, as shown. By 
Jidjusting the square properly, cuts 
may be made which are deeper on one 
side than on the other. When this 
kink was used by a carpenter recently, 
his fellow workmen immediately fol- 
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The Depth of Saw Cuts ii Gauged Accurately by the 
Use of This Simple Device 

lowed suit by rigging up devices in 
imitation of it. — ^J. V. Romig, Allen- 
town, Pa. 
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A Molding Head for the Circular Saw 

Bt CHARLES A. KING 



TIIK modern circular-saw tabic, 
with its tilting top, its ripping, 
tntliiig-olT, and mitering devices, and 
its niuvahic tliroat, is an almost indis- 
pensable tool, but its possibilities either 
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arc not realized or are ignored in many 
smaller woodworking shojis. A variety 
of jigs and attachments for the circular- 
saw table may be made which will 
greatly broaden its range of usefulness. 
The head herein described, if accurately 
made, with knives properly shaped, 
tein|icred. and balanced, will be found 
efficient fur many pur])oses. 

The low cost of making a head of 
this sort, compared with the cost of the 
patented heads upon the market, will 
permit several of them to be made and 
kept on hand for special work: they 
are especially valuable in small shops, 
where there are no machines but a cir- 
cular-saw table. 

In making the head, select a wel! sea- 
soned piece of maple, or other very hard 
wood, a little less in thickness than the 
width of the knife it is expected to 
carry, and cut it to a circle a little 



larger than the desired dimensions, 
al>out A in. Bore a hole in the center 
of this circle, to Jit the spindle of the 
saw arbor. The roughly shaped head 
may then be placed upon the spindle 
and the collars set tightly up against 
its side. A rest for a turning tool 
should be devised, and, after starting 
the machine, the edge may be turned 
until the head is of the desired size. 

Kemove the head from the spindle 
and draw diagonals, as shown in Fig. 
1, at angles of 4,1° with the direction of 
the grain, and indicate the portions to 
be cut off at the upper and lower edges. 
Cut away the segments, and straighten 
the edges until they are parallel with 
each other and square with the sides oi 
the head. 

Locate upon each side of the center, 
and 1% in. apart, the centers for two 
■'s-in. holes, which pass through the 
head at right angles with the direction 
of the grain of the wood. These must 
be placed at exactly the same distance 
from the center, and bored carefully 
from each side until the holes meet. 
Cut out places for chip clearance, as 
shown, making the cut at right angles 
with the straight surfaces. 

Fit a ^o-in. bolt of proper length into 
each hole, and place a washer and nut 
on it. The head should now be put in 
place and the machine started up to 
see if the head runs smoothly. Usually 
there will be no trouble, but-if the head 
jumps it should be balanced by boring 
small holes in the wood upon the heavy 
side until it runs with little or no vibra- 
tion. If the bare head runs as it should, 
but vibrates when the cutters are in 
place, it will be known that the trouble 
is with them. 

The cutters may he ground, or 
forged, from regular sizes of tool-steel 
blanks, as indicated in the sketch, but 
if such are not available, heavy worn- 
out files may be used. The knives 
should be slotted to permit endwise 
adiustment. 

if it is desired to make a grooviiw 
head, the straight cutter should be Me 
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in. narrower than the width of the de- 
sired groove ; the other, being the lip, 
or scratcher knife, should project 
slightly beyond the edge of the straight 
knife, to perform the same function as 
the lips of an auger bit, which enter the 
wood ahead of the cutters, to prevent 
the latter from tearing the grain of the 
wood. 

The points of the lips may be swaged 
so that only their ends will come in 
contact with the wood, as friction of 
the wood against the back of their 
edges may injure the temper. The 
form of the bottom cutter may he 
varied within a wide range of designs, 
suited to other work than cutting 
grooves. For instance, one shaped like 
Fig. 2, used with a lip cutter, will make 
a good design for a checkered panel, 
like Fig. 3; or the panel may be car- 
ried diagonally over the knives, making 
diamond -shaped checks, and by using 
different-shaped knives, the head may 
be adapted to a number of decorative 
and constructive uses. If a groove nar- 
rower than the thickness of the head is 
to be cut, the knives will have to be 
made long enough to cut the depth of 
the groove before the head reaches the 
surface of the wood. 

Knives may be made in pairs, for 
molding the edges of shelves, for panel 
moldings, surface moldings, quarter- 
rounds, and scotias, as indicated in Fig. 
4. One essential in the fitting of each 
pair is that they balance perfectly, as 
otherwise it will he impossible to make 
even fairly smooth work. 

The head described is % in. thick, 
but it may be made as thick as the dis- 
tance between the collars upon the 
spindle will permit, and in some cases, 
the knives may project beyond the 
sides of the head. 

A head of this type, 5 in, wide, if 
fitted with slotted adjustable knives, 
will make a satisfactory jointer or 
molding head, which can be used in 
many ways. An arrangement of 
springs, or pressure bars, may be de- 
vised which will hold the wood firmly 
against the knives and reduce the vibra- 
tion of the wood to a minimum, besides 
giving added safety to the operator. 



Rack and Case for Sterilizing Shop 
Goggles 

In a shop where the workmen were 
required to wear safety goggles at 




Thii StcrlliiinE Tank ind Riek were Provided for 
th* C»« of Shop GogeI» ior General Uie 

various times, a number of pairs were 
provided for general use. Fnr hygienic 
reasons these were sterilized before 
being used again. A tin-lined tank, 
mounted on a bracket support, con- 
tained the sterilizing fluid, and the 
goggles, after being removed from the 
fluid, were placed on a rack, made of 
%-in. wood, as shown. — B. A. Donley, 
Renovo, Pa. 

Comb Used as Ruling Pen 

In an emergency a fine-toDthed comb 
will serve as a ruling jicn fur <lravving 
two or more 
j)arallcl lines at 
one operation. 
Five-lined music 
scores, cross-sec- 
tion and profile 
papers, borders 
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and various 
classes of deco- 
rative designs can be made with this 
device. Bevel slightly the edges of the 
teeth in contact with the paper, to 
give straighter edges to the lines. The 
teeth on one side of the comb, cut down 
to half length, afford a multiple .stylus 
for making carbon copies. — H. L. 
Wiley, Portland, Ore. 
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Pair of Scissors Used as Envelope 
Sealer 

A useful envelope sealer was made 
in an emergency, when a large num- 
ber of envelopes 
were to be 
sealed. In an 
old pair of scis- 
sors a small 
piece of wood 
was inserted 
between the 
blades, as indi- 
cated, and the 
blades bound 
with electric 
tape. A string 
was wound 
around the top 
of one of the handles A. The string 
was moistened and inserted under the 
right end of the flap, and drawn along, 
the handle B pressing down the flap 
and sealing it. — Wilfred Reeves, To- 
ronto, Can. 

Tray for Storing Mica Washers 

without Damage 
Mica washers become ruined quickly 
if kept loosely in a box, or other con- 
tainer, and the 
tray shown in 
the sketch was 
made to care for 
an assortment of 
them. The box 
is r> by 8 by 10 
in. in inside 
measurements. 
The washers are 
placed on dowel 
rods, mounted in 
a "n-in. imard that is fitted loosely into 
the box. A long screw hook was fas- 
tened at the center of this board so 
that the assortment may be removed 
<]iiickl_v, using the screw eye as a 
handle. — L. M. Drake, Daytona, Fla. 

CWater made slightly acid with 
muriatic acid will clean and restore the 
brightness of gold-leaf gilding; this 
method is used by sign painters. 





Reinforcing a Light Wooden Triple 

Arch 

I had occasion recently to make a 
wooden arch for the purpose of deco- 
rating with miniature incandescent 
bulbs. The arch, shaped as shown, 
was 7 ft. from B to C, with curves of 
IH by 8-in. material. The standards 
were of white 
pine, but the 
arch itself was 
of yellow pine, a 
wood that is 
somewhat brit- 
tle. I secured a 
lot of thin wood 
from orange 
crates, and glued 
it on the cur^-es 
"" with its grain 
across the yellow pine. Brads were 
used to hold the strips. To facilitate 
handling in transportation I divided 
the arch at A, B, and C. The parts 
were joined with pieces of maple, se- 
cured with screws. This method of 
strengthening the arch was so effective 
that I carried it, in a bundle of four 
sections, a distance of 17 miles on the 
trolley car and erected it without a 
split developing. — James M, Kane, 
Doylestown, Pa. 

Erasing Shield Adjustable to Various 
Lines 
The advantage of' this erasing 
shield, which 1 made for my own use 
in the drafting 
room, is that it 
is adjustable to 
many shapes of 
lines, even in in- 
tricate drawings. 
It may be made 
of thin sheet 
metal, prefer- 
ably aluminum, 
or of celluloid. The central piece is 
slipped through openings cut in the 
main portion and is prevented from 
falling out by a small knob, pressed 
into the surface at the end. — W. K. 
Creson, Newca-stle, Ind. 
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Bracing a Long Droplight Gas 
Fixture 

I long gas jjijic. extending ver- 
tically from the ceiling, a brace was 
found necessary. It was provided by 
'tuilding !ip a right angle of lighter 
be and fitting it to the main pipe, ^n 
t the brace joined it about 4 ft. Inini 
piling and extended vertical ly 
(out 1 ft. from the main pipe. It w.is 
Ktencd to the ceiling with a pipe 
— M. K. Jame.>v, Chicago. III. 

tad Form Varies Face of Concrete 
Blocks 

lln a homemade wnoilcn form fur 

[iking concrete blocks of the hollow 

ipe, used on porch and column foun- 

^ions, the facc^ of the bli^cks were 

■ricd by making the corresponding 

pc of the form a frame with a lead 

___ The form was built up in the 

usual way, of %-in. wood. The core 

A was braced with angles, and the 

outer form B was hinged at two of the 

jpmers. The corner at which it opens 

i provided with catches. The lead 

Ice was made of a sheet of lead, Vh '"■ 

^ck. It was hammered into various 

IS, ejich block, or group of several 

icks, being made slightly different, 



Nonwarping Frying Plate for Electric 
Stove 

An electric stove was provided, when 
purchased, with an aluminum pan, as 
shown at A. The first time it was used 





The Catl-Iron Hcarlh of a Stove Proved lo Be Btltcr 

tbao (B Aluminum Pan and a Shcct-lcon 

Pllte foi Milling Hoi Cakes 

for hot cakes it warped diagonally 
across the middle, as at H. Thi.s made 
cooking with it very slow, and to 
straighten it so it would not warp 
seemed impossible. 

A piece of No. 20 gauge sheet iron 
was cut a little larger than the stove, 
and used as a plate. I lowever. it 
warped, as at C- The hearth of a dis- 
carded wood co4ikslove was then used. 
The sides, as shown at D, were sawr^d 
off. leaving a cast-iron plate, '^ in. 
ihii-k The edges were filed straight 
and smooth and ihc top smoothed as 
much as possible. This plate did not 
warp lud has given satisfaction, as in- 
dicated at E.— C. F. J, Charliss. 
Houston, Tex. 

Directions Painted on Machine Save 
Cleaning 

The floor around the spot where a 
lever shear was located in a sheet-metal 
sliop. was frequently littered with cut- 
tings. A box was provided for them. 
hut little used. A sign "Put Cuttings 
in Box," painted in white letters on the 
lever of the machine, furnished the nec- 
essary constant reminder. Thereafter 
the floor was clean, and the e.vpensc of 
gathering up the scrap was elimtnatg ' 
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Padded Compartments in Auto for 

Small Equipment 

Tool compartments, under the seats, 
in automobiles are usually of rough 




wood or sheet-iron construction, which 
exposes their contents, such as cur- 
tains, top cover, inner tubes, spark 
plugs, electric bulbs, tools, and other 
equipment, to the damaging effect of 
jostling over the roadways. If a lining 
of felt, canvas, or carpet is provided, it 
eliminates this to some extent, and 
overcomes the annoying rattle of the 
loose parts. It is a good plan to pro- 
vide separate compartments in one side 
for storing inner tubes and electric 
bulbs. 

For those who carry an emergency 
can of gasoline or oil, a similar cov- 
ering will protect the container. A 
convenient foot rest is provided where 
the emergency can is padded, and then 
strongly covered. 

Electric Switch Controlled by Hinged 

Stair Tread 

Electric lights in the cellar, or attic. 

are often left burning by accident, but 





by arranging the light to be turned out 
automatically when a person leaves the 



place, no special attention need be 
given to the light. In the use of such 
a scheme for a cellar, as shown, a pull 
socket was fixed to the joist above the 
stairway. The socket chain was ad- 
justed carefully Snd fastened to the 
edge of a hinged tread, kept slightly 
raised by a spring. Pressure on the 
tread controls the light socket. — Albert 
Bourget, Lauzon, Que., Canada. 



Large Grease Gun for Garage or Shop 

In a shop or garage the ordinary 
grease gun is often inefficient, because 
of its small ca- 
pacity. A port- 
able machine 
t h a t I made 
holds 15 lb., 
ficient for a 
large number of 
cars. The woric 
is also done very 
quickly with the 
device, which is 
mounted on a truck. It was made as 
follows : An old engine cylinder, A, 
and piston, B, were fitted with a %-in. 
rod, 14 in. long, C, threaded as shown. 
A handle was fixed to it, and the yoke 
D, threaded to engage the rod, was 
bolted to the cylinder. An outlet was 
fitted with Vii-in. hose, E, and a valve, 
F, with a nozzle. The nozzle should 
be long enough to reach the machine 
parts to be greased, and is made of 
%-in. pipe. To use the gun, fill the 
cylinder, screw the piston down tightly 
and open the valve to the feed desired. 
— M. R. Landin, Denver, Colo. 



Care of Chamois-Skin Wash Leather 

So-called chamois skin, or wash 
leather, should be wrung out at once 
after using it in water. Spread the 
leather out carefully, and hang it up to 
dry. Hot water makes it harsh. Wash 
the leather in soapsuds, using a good 
white soap, and permit some of the 
suds to remain in it. If properly cared 
for, a wash leather, used considerab^, 
is better than a new one. 
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The Making of an Eye M£^:net 

Br JOHN D. ADAMS 



When one considers the number of 
accidents to the eye that occur in ma- 
chine shops and factories from flying 
chips of iron and steel, it is remark- 
able that the eye-magnet method 
of extracting is not more commonly 
used. It is the purpose of this article, 
therefore, to describe the construction 
of a strong eye magnet that may be 
connected up directly, without any ad- 
ditional resistance, to the ordinary 1 10- 
volt alternating-current supply. The 
device may be made at a cost of about 
$1.50 for materials. 

The sketch shows the essential di- 
mensions, A stiff paper tube is first 
formed by wrapping a strip of strong 
paper, about 18 in. long, on a round 
smooth rod, about % in. in diameter. 

The core is composed of soft-iron 
wires, neatly packed together and tem- 
porarily wrapped with wire near each 
end to hold them together. Dip the 
ends in soldering fluid and then in a 
small pot of melted solder, in which 
they should be held until the solder 
works well in amorig the wires. Before 
unwrapping, file off the ends, one to a 
dull point and the other quite sharp. 

The temporary core upon which the 
tube was formed is then mounted on 
the bench in a pair of blocks, so that 
it may be turned readily with an im- 
provised crank fastened on the end. 
The tube is then forced on tightly, 
after which the winding is be^un. 
This preliminary work will save time, 
as it is impractical to wind wire by 
hand, and winding in a lathe is often 
unavailable for amateurs. Secure the 
end of the wire to the mandrel ; about 
l',4 lb. of No. 20 wire will be necessary. 
Wind on the first layer tightly and 
shellac it. In beginning the second 
layer pull the wire tightly, and then 
wind it in the hollows of the first layer. 
By continuing this method the ends 
of the coil will build up at an angle 
of 60 degrees. 

To mount the coil, a wooden yoke 
should be prepared and fitted to match 
the curve of the coil. In the center of 



this, a wooden handle, having a central 
hole large enough for the usual flexible 
cord, is fitted and glued into place. A 
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pair of brass or copper bands are fitted 
and drilled at each end. Run the 
flexible cord up through the handle and 
connect it to the coil, soldering the two 
joints, after which place the bands in 
position and tighten the screws. 

The floor switch is a block of hard- 
wood, 1 by 3 by 4 in., hollowed out 
underneath. The spring is made of 
a wide strip of brass or heavy tin, 
which is screwed down at one end 
while the other stands about Vh in. 
above the block. The lower contact 
is a strip of the same metal, about lA 
in. wide and screwed down directly 
below. 

Angle Strengthens Loose Auto Fender 

The connection between the fender 
and running board on an automobile 
became loose, and caused considerable 
racket, and in addition the fender be- 
came badly distorted. An angle of 
%-in. sheet steel was riveted below the 
break. It served as a rigid connection, 
and was scarcely visible, also making 
possible the continued use of the old 
fender. 
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Compressed-Air Motor Drill Operates 
Windlass 

!ii rO]i:iirinf; a -■|tiil-fl. well, a pDrtion 
i-i tlie ni.-in-; was <lni].|ii'<l m tlu- l.nt- 
toiii, 'I'wi iin;n were rtiiuircd tu liini 




A Socket Wirnih wa^ Cripi)t.l in tin Air-Motor 
DrilJ and Scl on the Winilbs^ Sh^tl 

tin- rrank ..f a uiiLlla^-. alti-ni:it<-!y 
wliilf -li-iiiiit;"' i.iu.r;ili..ti< fnr rimv- 

1 iu- iiSL> ..I ill.' air iiiMinr of a drill, a-^ 
-liMwii, t;naliy riMnci'il the c.ist of 
lalmr :iii'l IIk- iinic rti|iiircil. The air- 
nidlnr ilrill was i-lamju'il to tlie wiiiil- 
la-s w-illi I'-i-Iamp^i and angle irim-^. 
\ sni'ki-t wrcncli was tajicrod and 
slippf'l into tlic drill holder. Tlic 
v.Ti'in-li was put ill place over the 
s'jiiari: end of the win(51ass crank, 
Kpf.raliiitr the windlass at a moderate 
-jiie'l. The air motor may lie used 
.i.nilarlv i..r ..ther windiii- or sliait- 
dri\i[i.' i.i.erati.ms,— (". K. I".uril. lii- 
.lianap.ilis, hid. 

Strike Board for Tamping and 

Crowning Roadway 

A eiimliiiied Icinplale and tamper. 



i:<itiiTeU; pavf-niiiiil, is shown in the 
illtislration. The street being only -IT 
ft. fr-im riirli lo enrli. the roncn-le was 
,!ri.'.-.l a'T..-.- the entire widih as each 



haieli came from the mixer. The 
teHii)iate conformed to the iS-iu, crown, 
and was consiructcd of 2 by 18-in. 
jilanks, joined to make the implement 
ihe required length. Two such sec- 
tioifs were bolted together, and the 
bottom shod with '^ by 4-in. steel. A 
system of trussing supports the tem- 
plate, and a set oi plow handles is 
lilted at each end. This device was 
handled by two men throughout the 
entire joli'of lo-J.-sixi square feet.— A. 
C I'raiicis, San Diego, Calif. 

Double Ventilator Hood Draws Fumes 
Away Quickly 
If a vciitilatf^r over a stove, furnace, 
iir for similar uses, is made with a 
ilouble hund, the fumes are drawn 
away ninrc quickly because of tlie in- 
iTea>ed draft. The hood is formed like 
an imerled funnel having a smaller 
Cone of sheet metal fitted inside ot it. 
the lower edges of both being on a 
le\e!. Tlie inner cone has a small 
()jiening at the top, and a space of 
al" mt (i in. is allowed between the outer 
and inner hoods. The draft throuph 
ibis onlcr rinfy is considerably in- 
creased.— B. J. Kyan, Buffalo, N.Y. 

Sawdust Foundation levels Floor 
Linoleum 

Occasionally it is desired to lay lino- 
leum on floors, that, by the warping of 
the boards, have acquired ridges which 
would be hard on the linoleum. In- 
stead of ruining a ])lane, and perhaps 
milling one's temper, by attempting to 
plane rjown a painted or hardwood sur- 
face, it is better to put about ',!• in. of 
tine saw.lust on the floor, leveling it 
off with a straightedge and laying the 
linoleum over it. The sawdust makes 
Ibc' ll.M.r le\cl and adds to the re- 
-iliencv of the linoleum. 



Crowneil in One Oper 



t of Thii Strike Bon 




Miniature Landscape Built Up of Concrete 

Bt a. J. VI KEN 

to make the landscape as light as pos- 
'^ible. The bottom of the lake was also 
fonned with the aid of wire screen and 
the concrete put on top of it. After the 
concrete had dried, the whole landscape 
was painted in natural colors. The bot- 



[ 

^E^ the making of models of land- 
scajies, for practical uses as well as for 
patitime or in .scientific work. One of 
ihe widest applications of this form of 
model constrnction is for display and 
advertising purposes, where small lakes 
and picturesque natural effects are de- 
sired. The photographs show a minia- 
ture landscape which I made principally 
of reinforced concrete. It measure^: 20 
liy 30 in. and is built in a box o in. deep. 
The trees are Japanese air plants. The 
liig cabin Is built of matclios and loolh- 
picks. Window wire screen was used 
for fences and 
bridge railing-!. 
In the lake are 
gold fish, a sub- 
marine, a row- 





boat, and a ship. The lower photo- 
graph shows the size of the log cabin 
and people compared with a match and 
a 16-siKe watch. 

f The mountain and hills, as sho 
! sectional diagram, were built on a 
feleton of iron wire, and wire screen, 



torn of the lake 
was given two 
i-nals of dark-gray 
paint, and when 
thoroughly dry. a 
coat o f paraffin 
i-nnBituciion ^^^^ ^^^ added to 

make it waterproof, and to prevent the 
paint from affecting the water. The 
whole land-icape is mounted on a stand 
like a rectangular mission table. 

An Artist's Palette Supported by the 
Easel 
Artists and others who sketch out of 
doors can make good use of a palette 
which hooks to the easel and is sup- 
ported by a stick, as shown. The shelf 
keeps within easy access the several 
articles of a painter's outfit, while he is 
working. It eliminates some of the dis- 
tractions of outdoor work. The hand 
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is free from holding the usual thumb- 
hole palette, a comfort appreciated 




I UB Work Uort PtmI* WbcD Hii : 
Kept as (he Palttte Shelf ■■-■-■- 
Thumb Palclte r' 



e Palette Shelf. Mikins ■ 



especially in hot or cold weather, and in 
mosquito-infested regions. 

The palette consists of shellacked 
canvas tatked on a wood stretcher. 
Hooks on the easel and screw eyes on 
the ]>alette provide a support. The 
brace is inserted in a slot, and held by 
a larj^e screw eye. — Phil Bierdemann, 
Chicago, 111. 

A Safety Window-Cleaning Seat 

In the home, and in many shops or 
buildiuf^-: where window washers are 
iiiil employed and tlie usual safety de- 




vices are not used, a small window- 
clenning seat is practical as a safety- 



measure. One like that shown can be 
made easily by the home mechanic. It 
hooks over the window stool, at A, and 
rests on the sill, at B. The main sup- 
ports C are of V^ by 1^-in. band iron, 
shai>ed as shown, and riveted to a seat 
of wood, 12 by 20 in., and braced at 
the top with a wooden rest, 3 by 20 in. 
The safety strips D are of %-in. band 
iron, riveted to the pieces C. The 
position of these strips should be de- 
termined carefully for the windows on 
which the seat is used. The back rest 
makes the work of window cleaning 
easier. 

Hints on the Making and Use of Coil 

Springs 

The experimenter or mechanic often 
spends time trying out springs that 
could not possibly do the work ex- 
pected of them, owing to a lack of 
knowledge on this important subject. 
First as to coil springs: Compression 
springs have open coils and the pres- 
sure on each end is toward the center. 
Tension springs have their coils wound 
close together ; the working pressure on 
their ends is away from the center. A 
compre.'Jsion spring of greater strength 
is made by increasing the size of the 
wire; making fewer coils per inch of 
length, or decreasing the outside diam- 
eter of the coils. 

When this kind of spring is com- 
pressed, its outside diameter is slightly 
increased. Where a spring fits in a 
hole, this should be allowed for. A 
given weight will compress a long 
spring more than a short spring, other- 
wise of the same dimensions. In build- 
ing a mechanism with a spring that is 
to be compressed, see that in the ex- 
treme closed position there is room left 
for the sprinp itself. 

A stronger tension spring is made by 
increasing the sisie of the wire, or by 
decreasing the outside diameter of the 
coils ; and a weaker one by changes in 
the opposite direction. A compression 
spring of fair quality may be made from 
a tension spring by spreading the coils 
with a screwdriver. The loop on the 
end of a tension spring can be made, 



V 
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nth pliers, from the end of the spring 
fire. Springs may be coiled from 
bring wire, brass or steel, or frum 
Tstiio wire. Spring wire comes an- 
l or tempered ; if the former is 
:d. the S]iring has to be temperr< 
"after coiling. — Donald A. l^amp^l>l1. 
Midclletown, N. Y. 

I Homemade Power Hoist for Loading 
I Hay in Bam 

I Having a gasoline engine for nsc in 
the farm, I rigged it up tu aid in Inadiiig 
hay into the barn, by building a hoist 
for it. An ordinary hay carrier, or 
fork, was used, with the same tackle 
commonly used with a team in hoisting 
the hay into the mow. I built a frame 
of 2 by 4 and 2 by G-in. lumber, bolting 
it together strongly, as shown. The 
check reel from a corn planter was 
mounted in it as a drum. On the end 
of the center shaft a drive pulley was 
tynountcd and belted to the engine, 
Ifhich was set in the barn on its usual 
iid. The clutch for checking the 





•pcndabte than horses and made it un- 
lecessary to unhitch tlje team, or to use 
*B extra team for the hoisting.— Ralph 

. Page. Urbana. 111. 

I broom can be used hantlily 
r cicam'ng corners by cutting it to a 



Window Paoe 



to warn pedestrians on the sidewalks . 
when a car is about to leave the 
garage. A circular hole was cut in a 
sheet-metal pane set in one of the sec- 
tions of a window at the doorway, and 
a large electric automobile horn was 
set into it. The mechanism of the 
liorn is supported on a bracket, fixed 
to the wall. When a car is ready to 
leave, the employe, who opens the slid- 
ing door, touches a push button. 
mounding the horn. Passers-hy "wake 
up" without fail at the blast, whereas 
the car horn.s. sounded inside, cannot 
be heard readily outside. — [ohn Miller 
Bonbriglit, Philadelphia. Pa. 

Cementing Gaps around Machinery 

Tension Keys 
There are usu.nlly unsightly gaps 
around tension keys used to hold to- 
gether sections of large flywheel*, and 
other heavy machinery parts. If thi.i 
•pace is filled with neat cement, a 
smooth, workmanlike finish is obtained 
that will not crack nor crnmble. After 
painting it the same color as the ma- 
chinery, the joint is hardly discernible. 
The cement can be chipped out when 
desired.— II. P. Roy, Kansas City, " 
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A Drop Plumb Bob of Weighted 
Tubing 

A plumb bob wbich may be dropped 
&o that its point will indicate a "plumb 
spot" is handy as a part of the equip- 
ment of a home tool chest. An easy 
way to make a plumb bob of this type 
is as fcillnws: Cut a piece of ^-in. 
bicycle tubing 
6 in. long. Turn 
a piece of steel 
to lit the bore of 
the tube and 
point it for the 
bottom of the 
bob. Turn the 
other end of this 
plug with sev- 
eral grooves 
around it, so that 
when the Icid is poured into the tube 
vMth 1 point in place the grooves are 
lilltd with l(id Pour m about 3 oz. of 
lead, holding the tube perfectly verti- 
cal. Turn a metal plug, as shown, for 
the upper end of the tube. Secure it 
by a rivet through the tube. It is best 
to make this i)lug so that it can be re- 
moved and the plumb line knotted 
through a vertical hole. — J. II. Beebcc, 
Kochcster, N. Y. 

Shelf for Order Books on Auto Dash 

A shelf, made from %-in. .surfaced 
stock, painted to match the dash of a 
delivery, or col- 
lector's, automo- 
bile, makes an 
excellent place 
for order books 
and the like. The 
hooks are always 
in convenient po- 
sition; they can- 
not easily be 
bounced out of 
the car and lost, 
nor thrown on the floor and walked 
"u, becoming .soiled and dog-eared. The 
shelf is set across the dash at an angle, 
so that the books lie nearly vertical, 
in a slotlikc rest. — Francis W. Nunen- 
• • Berkeley, Calif. 




^f^f?' 



Indicator for Centering Faceplate 
Work 

Some means for accurately loc&ting 
the center of faceplate work in the 
lathe is a great convenience to ma- 
chinists or tool makers. An effective 
device for this purpose is shown in the 
sketch. The rod A is of ^-in. cold- 
rolled steel, 12 in. long. One end is 
turned to %2 in., for a length of 1% 
in., and pointed to an included angle of 
GO". The other end is filed to a sharp 
point, and both ends are casehardened. 
Two Vic-'n. bearing balls, B, are an- 
nealed, and drilled %2 in. to fit the 
end. The spring C is made from .020 
music wire % in. long, and wound on 
a %2-in. core. The inner ball is free 
to slide, while the outer one is fas- 
tened to the rod 
with a pin, the 
spring separat- 
ing them. 

The stock D, 
for holding the 
testing bar, is 
used in a tool 
holder, and is 
made of %(j-in. 
square col<l- 
rolled steel. A 
Ka-in. hole is 
I'rillcd and chamfered in the flattened 
end. The view of the lathe as seen 
from above shows the tester in use. 
The stock is fastened in the tool 
holder, the har A is pushed through 
the %2-in. hole in the flattened end, 
and the carriage advanced until the 60° 
end of the bar is in cont^t with the 
job. This pushes the loose ball against 
the spring and holds the end again?t 
the work. By starting the lathe and 
observing the relation of the pointed 
end to the tailstock center, it is easy 
to determine how much the piece is off 
center. — William E. Tewett, Jersey 
City, N. J. 

CTime may be saved in drafting^ I- 
beams, and other duplicate parts, by 
making a triangle having special 
angles, or a hole in it, for marking these 
standard shapes. 





uctural-Steel Sliding Base for Motors and Machinery 

By a. L- FENTON 



STRUCTURAL-STKIiL sliding 
L sub-base is often convenient for 
brU-drive electric motors; and matliin- 
cry. and may be arranged substanlially 
asshown in the photograph and detailed 
in ihe sketches. These sub-bases arc 
desirable especially where the service 
is severe, and the belt requires frequent 
tightening. Provision is usually made 
on the bases of belt-drive motors to 
permit take-up for belt tightening, but 
m some cases the adjustment provided 
by the manufacturer o{ the motor is 
not sufficient. Where a sub-base of 
the type shown is used, the base can be 
made long enough so that any reason- 
alile amount of take-up will be pro- 
vided. 

The structural-.steel members of the 
base are I-beams, held together with 
plates, riveted to their lower flanges, as 
detailed in Figs. 1 and 2, Holes for 
the anchor bolts are provided in the 
plates. Channels may be used instead 
of I-beams with a decrease in cost, but 
an I-beam has two flange.-; as against 
one for a channel, and hence is capable 
of being riveted more securely to the 



In installing the structural-steel sub- 
base, it IS mounted on top of the (ounda- 
tiuii prepared for the motor, as shown 
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^tes and held mure rigidly upon the 
> of the foundation where it is to be 
uallnl. 



in Fig. 1. The height of the founda- 
tion should be such that the top faces 
of the I-beam members will, after the 
sub-base has been installed, lie flush 
with the face of the top floor. The sur- 
facing of the floor should be built up 
close to the sub-base, as indicated in 
the sectional elevation. 

The motor base is bolted to the sub- 
base by means of bolts set in the slot 
between the pairs of I-beams, as shown 
in two forms in Fig. 1. The holts for 
this purpose are made as detailed in 
Fig. 3, or ordinary machine bolts can 
be used in combination with a casting 
similar to that shown in Fig. 4. The 
casting is shaped to fit the I-beam 
flange, and the head of the bolt is held 
in a recess, preventing the bolt from 
turning. The T-bolt is forged by weld 
iiig a piece of stock of suitable dimen- 
'sions to The head end of an ordinary 
machine bolt. The under side of the 
T-head should be given a C to 1 pitch 
to correspond with the pitch on the 
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flanges of the I-beam, or channel mem- 
hers, in tlic sub-base, against which 
it is clamped. The thickness T 
of the head should be such that the 
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A Forged Bolt with a T-Head. or a Machine Bolt, 
may be Used to Secure the Machine Bases 

bcjlt can be dropped into the slot be- 
tween the I-beam members of the sub- 
l>ase. so that if a bolt breaks, a new 
ofie can be substituted, aiVl so that it 
will not be necc:'sary to place the bolts 
in the sub-base until "aTToT the rough 
wnrk involved in building the founda- 
tion anrl setting the sub-base has been 
completed. The length L of the bolt 
will be determined bv the thickness of 
the motor base, and by the general pro- 
j>Mrtions of the particular installation. 
Where a bolt-head casting, like that 
of Fig. 1. is to be made, its thickness. A, 
should always be such that the ca.sting 
can be inserted in the slot between the 
I-beams in the sub-base. Hence, these 
I-beams must be spaced a little far- 
ther apart than the thickness T of the 
head of the forged bolt. The diameter 
P» f»f the hole should be just large 
enniigh t<» ])roduce a good sliding fit on 
the bolt. The length C shcnild be about 
twice the thickness, and the height D 
proportioned as shown. 



Filing Down a Thin Washer 

It IS difTicult to hold a thin washer 
in a vise while filing it on the face, and 
a good method of accomplishing this is 
to file the washer flat on the bench, or 
on a block. Drive a nail into the bench 



top, or into a block, so that its head is 
just below the surface of the washer, 
and place the latter over it. Lay the 
file flat across the washer, a little to 
one side of the center. File with a for- 
ward stroke only, causing the washer 
to turn slowly. An even cat will be re- 
moved from all parts of the surface. — 
Walter B. Raynor, Patchogue, N. Y. 



Repairing a Large Reamer 

An apprentice drove the ^expansion 
screw of an expensive, large hand 
reamer in too far, causing the reamer 
to crack, as indicated at A. A satis- 
factory repair was made by first re- 
moving the pin B, separating the shank 
D and the body. The screw C was 
then taken out, and a tight push-fit col- 
lar, E, was forced on the blades, to 
hold down the broken ones. The 
reamer was put on centers in the 
lathe, and the groove F was ground in. 
The portion between the new groove 
and the old one at G was ground down 
to a diameter slightly smaller than be- 
fore. A steel bushing, H, was made, 
the hole in it being .003 to .004 in. 
smaller than the newly gjound part at 
G. The bushing was heated and 
shrunk on the reamer, the old groove 
beside it being made as wide as the 
original one, at A. The bushing held 
down the broken blades, and was 





An Expensive, Large Reanner was SaTtd by Making 
a SkilUul Repair for It 

ground down to the size of the shank 
D. The reamer was then reassembled. 
— Richard 11. Jchlicka, Worcester, 
Massachusetts. 



CIA machine bolt is usually screwed 
down ^Yi times its diameter. 
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Shop Bin Economizes Short Lengths 

of Steel 

It is customary in some machine 
shops to discard short lengths of cold- 
rolled and machine steel into 
a box provided for this pur- 
pose, and when a sufficient 
quantity has accumulated to 
sell it as junk. This frequently 
results in the throwing away of 
useful pieces. Particularly when 
steel is high-priced, care should 
be exercised to cut down mate- 
rial costs. An economical plan 
is to provide two bins, one for 
cold-rolled steel, for the screw- 
machine operators, etc., and one 
for the machinery steel. These 
bins are divided into compart- 
ments, 9 in. square and about 
3 ft. deep, and their size and 
number depend on sizes used in 
the plant. Each compartment 
is for one size of steel, ranging 
in length from 6 in. to 3 ft., the 
smaller lengths only being 
thrown away as scrap. Time is 
also saved in finding short 
lengths for various small jobs. — Joseph 
Plogmann, Cincinnati, Ohio. 



Rack Safeguards Surveyor's 
Instruments 

After a floor sweeper had overturned 
a surveyor's transit set in a corner of 





PROMT VIE>A^ 
N/1AIN SUPPORT 















I 



K»2i 



m 



PUAM 



FRONT VIE.'W 



J 

J. 



side: view 



DETAIL OF base: 



■RUeeCR TUBING 




Glass Rod Used as Parallel Ruler 

A useful drafting-room tool is a par- 
allel ruler made from a piece of glass 
tubing or rod, 6 
to 8 in. long and _ 

about Yo in. in IfirF " ^^ t\\i I IP^, 
diameter, and j-IH<^a ss W ^3^ irrj. 

two short sec- 
tions of rubber 
tubing of a size 
to fit' snugly on 
the ends of the 
tubing or rod. 
The rubber ends 
keep the glass 

part off the tracing, enabling the ruler 
to be used over wet ink. The ruler is 
especially useful in large lettering. It 
is steadied with the left hand, and rolled 
to a new position carefully so as not to 
change its direction. — R. L. Templin, 
Champaign, 111. 




The Expense of Making This Rack was Pound a Small Premium 
on the Assured Safety of Valuable Instruments 



an office, causing $35 damages, a rack 
was designed for it and two other in- 
struments. The top portion serves as a 
holder for the upper part of the instru- 
ment, and the lower fixture keeps the 
tripod legs from spreading, as detailed. 
In placing the instrument in the 
holder, the legs are first folded together 
and placed in the lower fixture. The 
hinged piece of the upper holder is 
swung out. the instrument set in place, 
and the hinged piece closed, and pad- 
locked, if desired. — Roy H. Poston, IHat 
River, Mo. 



Bushing in Handle of Soldering Iron 

The constant heating and using of 
soldering irons causes the handle to be- 
come loose, making it difficult to do 
close work. In this case, remove the 
handle and insert a hushing of heavy 
tin, where the shank enters the wood 
This holds the handle firmly, and ke 
it from burning. — Stanley Radd 
Laurel, Md. 
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Machine Clamps Made from Hexagon 

Nuts 

I made a set of hexagon clamps 
which are strong and useful for many 
kinds of small 
work, by htting* 
1-in. cold-pressed 
nuts with 
thumbscrews, as 
shown in the 
sketch. One 
side of the nut 
is cut away and 
a 5^e-'ii. knurled thumbscrew, pro- 
vided with an adjustaltlc cap at its 
lower end, is fitted to it, as shown. 
These ctam|>s may be laid flat on work 
and can be used like parallel clamps in 
many cases. — J. Harger, Honolulu, 
Hawaiian Islands. 

Fans on Machine Shafting Cool 

Workman 
Lacking an electric, or other com- 
mon [jower fan, an ingenious workman 
in a machine 
^h op attached 
two ordinary pa- 
per hand fans to 
the line shafting, 
securing them 
with cord, as 
shown. The result was a rather unique 
fan, which cooled him at his machine, 
nearly as well as the boss's elegant 
^^as^ fan cooled him, in his private 
office,— M. J, Doyle, Cleveland, O. 

Skimmer for Removing Slag from 

Molten Metal 
In using molten lead or other metal, 
especially in the workshop where it is 
gathered in 
many small 
pieces, it is im- 
portant that the 
slag he skimmed 
off carefully. A 
handy tool for 
this purpose was 
made by hammering a piece of iron rod 
o-.t to the shape shown in the sketch. 






the small end se^^'ing as a handle, and 
the rounded edge of the skimming end 
fitting against the cur\'e of the ladle 
in which the metal is melted. — E. K. 
Marshall, Oak Park, III. 

Device for Wrapping Small Articles of 
Uniform Size 

A block for wrapping small articles, 
such as typewriter ribbons, in tin foil, 
can be made 
from wood with 
metal fittings, as 
indicated. The 
hole in the top is 
cut Yttt in. larger 
than the width of 
the article to be 
wrapped. The 
foil is laid on the 
top of the block, then the article is 
pressed down, and the foil drawn from 
the sides and pressed with the palms 
of the hand. When released the article 
rises above the top, so that it can be 
handled easily. Articles wrapped in this 
form are neater and more uniform than 
when wrapped by hand. The shape of 
the hole in the block can be varied to 
suit special needs. — A. H. Hale, Brook- 
lyn. N. Y. 

Reaming a Bushing or Collar without 
Reamer 

To enlarge a bushing properly, 
where a reamer is not obtainable, take 
a round rod, or 
a piece of wood, 
somewhat 
smaller than the 
bushing; wrap 
emery cloth 
around the rod and place one end in 
a vise. Place the bushing over the 
emery cloth. Rj' coiling a cord twice 
around the bushing, and pulling on the 
ends of the cord, first one, then the 
other, the bushing is dressed to a per- 
fect fit. In reaming a bushing by this 
method, for piston pins, etc., it should 
be made to fit rather loosely, because 
of the tendency to tighten when in 
place. — J. W. Reynolds, Mason, III. 
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Saving Overall Buttons That PuU 
Through 

The buttons used on mechanics' over- 
alls niiij jumpers sometimes pull out. 
I'.xaminc the buttons used; if in the 
ceiilcr two bent wires hold on the but- 
ton, thiy can be sewed on again. With 
a pair of cutting pliers cut off the rivet 
bead of the button that pulled through 
the cloth; remove the wires from the 
center of the button, and it may then 
be sewed on. If it is the type of but- 
ton that shows a round rivet-head ceu- 
ter, it cannot be so used again. Keep- 
ing these buttons saves bunting up 
'jther suitable ones. — John Hoeck, Ala- 
r..eda, Calif. 

Incandescent Lamps Used in 
Stereopticon Lanterns 
The electric arc lamp has been used 
to a j^ca.t extent in stcrcopticons and 
moving-picture apparatus, where an 
intense light is essential. However, the 
newer bigh-candlepower incandescent 
nitrogen lamp, from 300 to l.UOO watts. 
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t NilTOgea Film 



lirnvides a satisfactory substitute for 
the arc lamp. The former requires lit- 
tle attention, and is more economical 
of current. It is also safer than the arc 
lamp, and is easily adapted to stereop- 
ticon equipment. 

A special support of %-in. sheet iron 
is provided for the arc lamp, as shown, 
and is clamped on the vertical rod. A 
.SfiO-watt lamp is satisfactory for small 
stereopticon s, and the .">(H)-watt si^e for 
larger ones. Round-bulb lamps are 
used, and a reflector, placed behind the 
lamp, increases the light efficiency. 
The old housing and lamps are used. 
— K, A. Binncy, St. Louis, Mo. 



Valve and Stand for Inflating Tires 
Quickly 

Much time Is spent in inflating iires 

in automobile factories and garages, and 
the device described reduces this opera- 




tion to a minimum. l"he tire is inflated 
after it has been placed on the rim, and 
before the latter is placed on the wheel. 
A stand is uscl.as shown in Fifj. 1, and 
a special valve is arranged on the tire- 
inflatiiig fixture. This is .shown in the 
detail sketch. The weight of the tire 
and rim presses down the pluniicr, 
which bears, at its lawer end. on a ball 
and a spring, cnntrolling the air at !!»■ 
inlet. The air passes aronnd the spring 
and the ball and up into the tire valve. 
A pressure gauge and a shut-off valve 




are provided in the air line, so that the 
air may be regulated easily. — William 
J. Outcalt, Detroit, Mich. 

CA piece of tin. fixed to the lower edge 
of an ax handle at the Uea.d,vi.\'i'i.-«v;'j 
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Barrel Sprinkler for Oiling Roadway 

In summer, tlic suburbanite is often 
confronted witli dusty driveways and 
walks that arc easily improved with a 




OcciaiOBil Oiling of Roidwgya with ■ Homcm 
Sprinkler will Kttp Down Dust iiound the Hoi 



homemade oil sprinkler, like that 
shown. A steel frame, mounted on 
wheels, was rigged up to hold an ordi- 
nary oil barrel. Inserted in the bung 
is a short piece of pipe equipped with 
a shut-off. To this is attached the 
sprinkling p'pt. having perforations, 
about IVj in- apart, of sufiicient size 
to allow the oil to flow freely. The 
cart may he drawn, or jnished, the 
latter btiiig more convenient, discarded 
shoes being worn, anil a thin laver only 
applied.— J. C. (Irindell, St. Loiiis, Mo. 

A Solderless Extension Drill Rod 

In using an extension drill, a common 
jiraclicc is to sweat the shank of the 
drill into a brass tube, or a rod bored 




out. This process fixes the drill more 

•^r less permanently in the rod or tube, 

requires special heating for the 



soldering. By making a special drill 
rod with a simple chuck arrangement, 
as detailed in the sketch, it is unneces- 
sary to solder the drill into place. The 
end of the drill rod is bored out to 
receive the drill, and a groove, A. is 
filed across the rod and into the drilled 
hole. This provides a small, slightly 
beveled shoulder, B. which grips a cor- 
responding shoulder on the end of the 
drill. The fastening is very strong if 
carefully made, and the drill can be 
quickly removed. — V. Arkin, Chicago. 
Illinois. 

Hidden Screw Rivets (or Woodwork 

When one has done a fine bit of 
gluing, as on the neck of a violin, some 
not unsightly reinforcement is often 
desirable. I pro- 
ceeded in the 
following man- 
ner in making 
such a repair : 
Using No. n 
brass escutcheon 
p i n s of a suita- 
ble length, I cut 
off the head s, 
and gripped the 
pins in the chuck of a small hand dnil, 
and threaded them. Takmg another 
light hand drill, and with a drill about 
two sizes smaller than the pin, I bored 
through the glued parts as many holes 
as were necessary. I cut ofT the point 
of the pin, and, with it still in the 
hand drill, screwed it into the hole. 
To hide the screw pins, I cut them off 
on the top side and dressed it smooth. 
Carefully pricking a center mark, and 
taking a drill the size of the brass wire, 
I drilled out a little of the end. By 
waxing these holes and staining the 
spots properly I had a strong and neat 
job.— I.. M. Drake. Daytona, Fla. 



CA bearing for moderate speeds and 
light duties should be of a length at 
least two diameters of the shafting. 
High-speed shafts should have bearings 
of a length four times the diameter of 
the shaft. 




A Direct-Reading Lever Micrometer 

By H. L. WILEY 



THICKNESSES of paper, sheet 
metals, rubber and cloth fabrics, 
wire, and similar materials, can be read 
directly to .0001 In. with this lever mi- 



ned on fine needles thrust through 
them at points M and L. The levers 
work through slots cut in the supports 
H and J. To keep tke levers from 




crometer. It can be operated much more 
rapidly than a screw micrometer of the 
usual type, over 30 readings per minute 
beingpossible after a few minutes' prac- 
tice. To operate the micrometer, the 
anvil A is raised by placing the finger 
lightly upon the spring link B, the 
object to be measured being guided to 
its position under the anvil by means 
of the guide spring C. When the object 
is between the jaws of the micrometer, 
the spring link B is released, and the 
needle D, at the small end of the lever 
]'.. immediately indicates the thickness 
of the object upon the scale F. Upon 
the base G are mounted two supports, 
H and J, through which run the levers 
K and E. These levers, K and E, work 
respectively on the pins L and M. The 
upper anvil A is set into the end of the 
lever K, and forms a contact with the 
lower anvil, which is the end of the 
screw N. The small end of lever K is 
connected to lever E by means of the 
spring link E, which is made out of a 
piece of clock spring, or other thin, 
flat spring steel. The small end of the 
lever E terminates in a fine needle, 
working close to the scale F, This 
scale is carried on the end of lever O. 

Base, supports, and levers are made 
of cedar, or .other light-weight wood, 
as the machine is delicate in its action, 
and superfluous weight in the moving 
parts, especially in lever E, should be 
avoided. The itytn K and E are car- 



touching the sides of the slots in the 
supports, washers, or fdlers of fine glass 
beads, can be used on both sides of the 
levers. 

The scale F is 1 in. long, graduated 
to hundredths of an inch. If desirable, 
a reading glass can be mounted on sup- 
port J, directly focused U|)on the scale. 
With the upper and lower anvil jaws 
in contact, the reading on the scale 
should be zero. If such is not the c^^q, 
adjustment is made by means of the 
screws N and P. Both of these screws 
work directly in the wood. In placing 
them, holes, slightly less in diameter 
than the screws, are drilled into the 
support H, at the top of which is located 
the screw P, and into the base G. 
through which passes the screw N. The 
coarse adjustment, by means of which 
the indicator nee<lle D is brought 
within .01 in. of the zero line on the 
lower end of the scale F, is made with 
the screw N. The finer adjustment is 
made with the screw P. The lever O 
is held lightly against the screw P by 
means of the small coil spring Q. 

This machine is accurate, by close 
observations, to .00001 in. and will 
stand considerable hard use without re- 
quiring adjustment. As soon as the 
operator becomes accustomed to its use 
he can read to ',^,n.(n»o part of an inch 
without difficulty. The machine will 
indicate the thickness of a pencil TO^^it 
on paper. 
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Tool for Soldering Automobile 
Radiatctfs 

An attachment made in the shop to 
be used with a common gas-and-aJr 
torch is the best 
arrangement for 
soldering auto- 
mobile radiators 
I have ever used. 
When the leak 
occurs in the 
cells of a honey- 
c o m b radiator, 
little difficulty 
is experienced 
iti soldering it. A tube radiator can 
also be soldered, without moving the 
webbing. 

The soldering iron is made of '/i-in. 
round-iron stock, bent as shown in 
the skotcli, ground square and shghtly 
tapering from the curve to the point. 
The length of the iron depends on the 
depth of the place to be soldered, 3 in. 
being practical. The torch unscrews 
at A, allowing the device to be slipped 
on through the %-in. hole in the 
clamp, provided with setscrews. — 
Charles G. Moon, Des Moines, la. 

Boxes for Small Hardware Display 
Contents 
A convenient way to keep nails, 
screws, and other small parts, is to 
place them in tin boxes of uniform 
size, which may be stacked without the 
use of shelving. It is desirable to mark 
the boxes so 
that the con- 
tents may be 
identified easily. 
A good way to 
do this is to 
make a depres- 
sion in the top 
or front of the 
box, large 
enough for one 
of the articles contained. The sketch 
shows how a screw was fastened in the 
top of the box. The part A was bent to 
hold the head, and the part B ham- 
mered in.— H. K., West Nyack, N. Y. 



^ 




Washer Hcdds Bolt from Turning 
in Clamping Grooves 

To keep the head of a bolt from turn- 
ing in the clamping grooves of a planer, 
miller, or other shop machine, on which 
machine parts are bolted down while in 
process, take a washer of the same size 
hole as the bolt diameter, and turn over 
two opposite edges of it so that the 
head of the bolt fits between them. 
Then slip the washer under the head of 
the bolt, so that it rests in the clamping 
groove, almost as a part of the bolt 
head. This takes up the looseness. — ^J, 
Fast, Denver, Colo. 

Preventing Rapid Wear on Horseshoe 
Calks 
An efficient method of fixing a 
horseshoe calk so it will stay sharp is 
to have the 
blacksmith split 
the toe calk 
lengthwise and 
insert a strip of 
steel cut from a 
worn-out mow- 
ing -m a ch i n e 
knife. This is 
done after the 
calk is welded to 
the shoe. The 
inserted strip of 
steel, ready for welding, is shown at 
A, and the calk with the strip of steel 
welded in place, at B. The hard steel 
will not wear away as fast as the softer 
part of the calk, hence the calk weari 
in a V-shape, remaining comparatively 
sharp, — Clarence H. Green, Columbus, 
Ohio. 

Toothed End Prevents Screwdriver 
fr<»n Slipping 
The troublesome slipping of an auto- 
matic screwdriver, often experienced 
when driving is unusually light or hard, 
can he avoided by filing small teeth in 
the edge of the blade. About 24 teeth 
to the inch, or about seven teeth to I 
medium blade, is suitable, and they 
should be kept sharp as saw teeth. 
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Handy Plier Vise Used on Piston 
Rings 

An eifective method of securing ad- 
ditional usefulness from an ordinary 
combination adjustable plier, is to drill 
two elongated holes through the 
handles, inserting a 5^6 by 3-in. screw 
or stove bolt, as shown. A thumb nut 
controls the adjustment, providing a 
hand vise that is useful for light work. 
A C-clamp fastens the plier quickly on 
an automobile running board, for road- 
side repairs. 

One of the many novel uses to which 
the vise may be applied is as an aid in 
a one-man method of inserting pistons 
in the cylinders of a gas engine. A 
wire band of the diameter of the piston 
is made, as shown, with loops at the 
ends for the nose of the plier. The 
vise in position, as indicated, com- 
presses the piston ring and holds it 
clamped until the piston is slid for- 
ward into the cylinder. The end of 
one handle of the plier is forged and 
filed into a convenient automobile- 




starting switch key. which cannot 
easily be mislaid. — George A. Luers, 
Washington, D. C. 

CA few drops of oil applied to the 
joints of a folding rule greatly facili- 
tate its use. 



Emergency Sash for Railroad-Car 
Doors 



Window sashes are frequently bro- 
ken on railroad coaches, and it has been 




as 



found desirable to have emergency 
sashes on hand at the repair shops of 
divisions. 'l"hc sketch shows the de- 
tailed construction of such a sash that 
can be installed in a few minutes. The 
glass is held in a wooden frame which 
is lucked in place by means of four 
catches. The latter arc shown in detail 
in the sketches at the riglit. Tlie catch 
consists of a brass Tilting, cast with an 
angle plate at one end and a round rod 
at right angles to it. The rod is ma- 
chined and fitted to a plate fixed to the 
sash. A spring acting against a 
knurled knob, sliding over the end of 
the rod, draws the angle end lirmly 
against the windmv casing. — John W. 
Shank, Rennvo, Ta. 

Boiler-Furnace Stokers' Inspection 
Glass 

A piece of bUie glass, about 4 in. 
square, mounted in a small frame hav- 
ing a handle, is useful for stokers 
examining the condition of the fires 
large boiler furnaces, which reqt 
close and repeated inspection to ma 
tain efficiency. 



POPULAR MECHANICS 



Self-Opening Garage Door 

It is oitcn aimoyiiig, especially in 
rainy or winter weather, to get out of 
an automobile at the garage in order 




Door bpcni 



lo open tlie door. Cnstomers at a pub- 
lic garage usually toot tlicir horns until 
the door is upened, and in order to 
make this unnecessary I built a self- 
opening arrangement for the garage 
door. The auto driver pulls on the 
handle suspended in front of the door, 
releasing the door catch. The door is 
then automatically opened by the coun- 
terweight. The garage attendant can 
easily close the door, and adjust the 
catch for the next patron. This device 
is alM> handy on private garages. A 
section of gas j)i])c. braced with strong 
wire, was used to su]>porl the pulley 
and thf uid<u-king cord. — R. S. Matzon, 
Fort Collins, Colo. 



Hammering Tightens Worn Brass 
Thumb Nuts 

When brass thumb nuts used on 
drawing instruments, and for similar 
purposes, becomi- worn, they may be 
tightened by hammering them slightly 
to make the threaded hole smaller. 
Place the nut on a metal plate and strike 
it a level blow with a hammer. Try the 
nut in ils original position, and repeat 
the hammering until a tight fit results. 
— E. C. Griess, Grand Forks, N. D. 



Shc^ Device for Addition of Fractions 

Draftsmen, machinists, and many 
other mechanics, will find the home- 
made instrument shown in the sketch 
almost indispensable after giving it a 
trial. A disk. A, of heavy white card- 
board or opaque celluloid, is graduated 
as indicated. A smaller transparent 
disk of celluloid, with small holes 
drilled in it to correspond to the grad- 
uations on the disk A, is riveted to the 
latter, at C, permitting the disks to 
turn. The arrow is scribed on disk B. 

To add two fractions, such as ■;ic and 
y32t set B so that the arrow is at i , place 
a pointed, pencillike stick in the hole in 
the arrowhead and turn this disk until 
the arrow is at the fraction ym; then 
place the stick in the hole now oppo- 
site 1, and turn B until the stick is at 
%2- The arrow will then be at ^',32. 
which is the sum of the two fractions. 
'Ibis process may he carried on ifidefi- 
nitely, and each time the arrow passes 
the unit graduation, 1 is added to the 
sum. To subtract two fractions the 
operation is reversed. The arrow is 
placed at the larger fraction ; the stick 
is placed in the hole opposite the 
smaller one, and disk B is turned hack 
to 1. The arrow will then be found to 
point to the difference of the two. Disk 
A may be graduated to suit the uses 




for which it is intended, and decimal 
equivalents to the fractions placed un- 
derneath them. — ^James F. Boyd, De- 
troit, Mich. 
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1 and Accurate Repair of Broken 
Tapeltne 

lien the only available steel tape- 
)n a job broke it was necessary to 
: a repair immediately. A piece, 
t 1 in. long, was broken out and it 
replaced and a good joint made 
Hows : A piece of steel was cut 
an old stovepipe, to the same 
1 as the tape and 3 in. long. It 
marked carefully to correspond to 
roken part, and riveted into place 
ordinary carpet tacks, cut down to 
roper length. — P. A. Midland, New 
,N. Y. 

3ving Dents from Auto Fenders 
or Sheet Meul 

simple and effective means of re- 

ng dents from automobile fenders 
or sheet metal is 
to clamp the 
damaged part 
between two 
wooden blocks, 
as shown in the 
illustration. An 
iron cabinetmak- 
er's clamp is best 
suited for this 
purpose, but va- 
rious other 

s of applying pressure may be 
Where the damage is consider- 
this method will, of course, re- 

the surfaces only partly. — Arthur 

iller, Evansville, Ind. 

ion-Seat Folding Stool of Metal 

is compactly folding stool was 

of high-grade materials shaped 

e use of a forge. If softer metal 

ed the parts may he bent cold. 

iron, 5io 'n. thick, was used for 

lieces A and B. The brace C is 

t. The pieces D and F, are made 

ap together, the shoulders on the 

of each checking the motion of 

rther. The upper supports are 

similarly of ^a-'"' cold-rolled 

The rigidity of the stool de- 

1 on the care with which these 




parts are made and fitted. The padded 
top is built up around a wooden frame, 
one of the upper supports being hinged 
to it, as shown in the bottom 




I be Folded Compactly 

The method of folding the stool is in- 
dicated at the left.— Hubert Kann, 
Pittsburgh, Pa. 

Repairing Broken Teeth in Fiber or 
Paper Gears 
A repair of broken teeth in gear 
wheels made from fiber or compressed 
paper, by replacing the broken teeth 
with lead reinforced by screws, proved 
satisfactory. The broken tooth stub was 
dressed down with a file, and holes for 
machine screws were drilled as indi- 
cated in the sectional views. The bolts 
were given a brushing with soldering 
acid, and the tooth was built up on 
them, with .solder and a soldering cop- 
per. After roughing in the tooth, it 
was finished with a lile. The heads of 




ith were Replaced by Building 
Solder around Machine Screws 



the bolts were cut off flush with the 
curved surface of the gear. Such a 
repair, properly made, will last prac- 
tically as long as the other teeth. — 
I^gan E. Anderson, Cove, Ore 
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Spider for Cutting Large Pipe in 
Lathe 

A niachini<^t in our shop, having to 
turn out a lot of 8-in, pipe for coup- 




linfi;s, had no tool large enough to 
center the pipe in the lathe. He ob- 
tained a 5-in. plug and drilled four 
holes in it. and tapped them out for 
Vl>-in. screws, as shown. Taking four 
1^. hy l-in. machine screws, he ground 
the heads to a point, leaving just 
enough to put a wrench on. He fitted 
four liicktiuts to the screws, and put 
them in place. The t'xd is inserted 
into the end of the pipe, adjusted, and 
centered, and the lucknuts tightened 
u]). 'Ihe nlher end of the pipe fits into 
tiie chuck <.f the lathe.— Charles K. 
MrChiskcy, Whcehng. \V. Va. 

Holder for Wood-Turning Tools 

Instead oi having handles for each 
w<Hid-turuing tool, a mechanic made a 
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simple hohler which makes it necessary 
to have only a single handle and a num- 
her of bits, which are inserted as re- 
(|uired. The bits, or knives, are thin, 
making it easier to grind them to 




i shapes. The detailed construc- 
tion of the holder is shown in the 
sketch. A sheet-metal clamp is pivoted 
over the main support of the holder and 
clamps the knife by means of the 
thumbscrew. — M. E. Duggan, Kenosha, 
Wisconsin. 

Copper Covering Transmits Heat to 

Auto Intake Manifold 
A practical means of heating the in- 
take manifold of an automobile from 
the hot exhaust manifold, to increase 
the efficiency, is to cover the entire in- 
take manifold, and part of the exhaust 
manifold, with No. 'iO gauge Cdpper. 
hending well around each, and making 
it meet in the rear of the intake man- 
ifold. This copper plate is held in place 
by boring holes 
through it to cor- 
respond to the 
bolts on the en- 
gine block. sli]>- 
ping it over these 
bolts, and then 
setting the pipe clamps in place, 
tightening them with the nuts, as usual. 
'Ihe copj)er plate conducts the heat 
from the hot exhaust manifold to the 
intake manifold. After running the 
engine 10 minutes, the intake manifold 
becomes so hot that the hand cannot be 
held safely on it, thus preheating the 
gas, and making it more combustible.— 
Charles A. I'ettit, Kossville, Md. 

Ropes Fed through Floor from 

Basement Stock Room 
Coils of different-sized rope lying 
around the main floor of a hardware 
store look untidy, to say nothing of the 
valuable floor space they occupy and 
the dust they collect. A good way to do 
away with this nuisance is to place the 
coils in the basement on a shelf, bore 
hcdes in the fluor for the different sizes, 
and pull the rope through, as required. 
A single loo.se knot will prevent the 
rope from sliding back. A measuring 
scale is laid out from the hole, the rope 
being pulled out and measured off to 
one operation. 
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Filing Cork in a Lathe 

Cork cannot be turned in a lathe in 
the usual manner, but can be cut down 
quickly by filing it, much as metal spin- 
dles are finished in a speed lathe. A 
coarse file, preferably of the type used 
for filing wood, is used for the rough- 
ing out. Special care must be taken 
that the file is applied only on the 
forward or cutting stroke. If the cork 
is of a fairly solid texture, it can be 
worked quite smoothly. To finish the 
surface, apply a fine file, gradually ap- 
plying greater pressure. To give the 
cork a polished surface, burnish it with 
a smooth piece of steel. 

Beveled Piston Ring Overcomes Excess 
Oil in Cylinders 

Many automobile and similar motors 
have a tendency to pump oil into the 
compression chamber, which causes 
rapid accumulation of carbon. I have 
found the first cylinder usually the 
worst. After some experimenting I filed 
off the lower, outer corner of the pis- 
ton ring at the bottom of the piston, 
beveling it slightly. The ring was re- 
]ilaced in its normal position, and re- 
I'nced the pumping of oil. The open- 
ing around the corner of the ring pre- 
vents the oil from being sucked up into 
the cylinder. When a piston fitted 
']uite loosely, an oversized piston was 
-ubstituted with very good results, the 
lower ring being beveled as described. 
—J. W. Reynolds, Mason. III. 

Remover and Wall Receptacle (or 
Bottle Caps 

In a store, or other place, where 
drinks or bottled goods are sold in 
bottles having metal caps, a convenient 
way to remove the caps and prevent 
them from falling on the floor is to in- 
stall an arrangement like that detailed 
in the sketch. The caps are removed 
quickly by means of the small device 
fastened to the wall, and dropped into 
a chute and a box made of cigar-box 
or other thin wood. The box is sus- 
pended on screws and can be quickly 



removed and emptied. The cap re- 
mover, as detailed, is made of a strip 
of galvanized sheet iron, bent over a 




The Botilc Caps are Quickly Removed and Dropp 

into the Receptacle. Avoiding the Daagei 

of the Slippery Cape an the Floor 

',l;-in. pipe held in a vise. It is fastened 
with screws. — P. P. Avery, fiarfield, 

New Jersey. 

Belt Guard Pivoted for Easy Removal 

A belt guard on some machine-^. 
while desirable for safety, is considert'd 
a necessary evil, 
es[)eeially when 
it interferes with 
making quick ad- 
j u s t m e n t s of 
parts of the ma- 
chine, which it 
makes inacces- 
sible. A swing- 
ing guard that 
can be moved out 
ijf the way in an 
instant is shown 
in the sketch. It 
is supported by a 
pipe column, 
which may ex- 
tend from the floor to the ceiling, if de- 
sired.— J. J. O'Brien. Buflfalo, U. X . 
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Suggestions on the Care of Automobiles and Motorboats 



By HAYES BIGELOW 



INi:XPRRlKNCED automobile and 
motorboat owners may find tlie fol- 
lowing suggestions helpful : Almost 
all nuts, bolts, and screws have right- 
hand threads. They tighten as the 
hands of a watch turn, and loosen in 
the reverse direction. If a nut or bolt 
fails to turn on applying moderate pres- 
sure, remove the wrench, and tap the 
j)art firmly, several times, with a ham- 
mer. By using wrench and hammer 
alternately, almost any "frozen" nut or 
bolt may be started. With slotted 
screws, tap on the head of the screw- 
driver with a block. When the screw- 
driver shaft is s([uare a wrench or pliers 
used. 

The application of oil, or, in some 
cases, heating the surrounding metaj, 
facilitates the work. Be sure the 
wrench fits snugly, and does not cause 
burrs. Left-hand threaded nuts are 
usually j)laced on axles, or other 
bearings, where the motion might tend 
to remove a right-hand threaded nut. 
I'ropcller-shaft stuffing boxes in boats 
may have left-hand threads. A left- 
hand thread loosens as a right-hand 
thread tightens, and vice versa. 

(Iraphite, No. 1 or finer, is often use- 
ful. Mixed with oil or grease and ap- 
plied to threads, it prevents sticking, 
and is j particularly useful in making up 
pi])e joints and union nuts which will 
be subjected to heat. Candle wicking. 
rubbed full of grease and graphite, 
makes a good packing for propeller- 
shaft stufVing bf^xes. setting up little 
friction— a good p()int to remember 
when dealing with a hard-starting, 
two-cycle engine not equipped with a 
clutch. Plain graphite, thoroughly 
rubbed over wheel rims, tends to pre- 
vent ru>ting. 

Shellac i^ not disst)lved by gasoline. 
Alwavs use shellac on the threads of 
gasoline connections. Gasoline-supply 
tubing sometimes develops leaks sud- 
denly ; a cloth soaked in shellac pro- 
vides a temporary repair when wrapped 

)und the leaky pipe. Tire tape will 



not hold gasoline long unless shel- 
lacked. Soap is a fair substitute when 
shellac is not at hand. Gasoline cuts 
the oil in white and red lead, and many 
kinds of varnish. 

Storage batteries need distilled water 
frequently, and lack of water ruins 
them. Some cells lose water more 
rapidly than others in the same battery. 
Sulphuric acid weakens slowly, and 
should never be introduced into the 
cells except by an expert. Acid fume> 
rise from the cells, and if given a 
chance to work on battery connections, 
will cause corrosion, which may put a 
self-starter, operated from the battery, 
out of commission. All connections 
should be bright, and assembled with 
vaseline, which is impervious to acid 
fumes. Corroded bolts and lead-cased 
nuts can beclcaned by boiling them in 
a solution of cooking soda and water. 
Such connections, if corroded, are 
likely to .<^tick very tight, and can best 
be loosened by applying a pair of hot 
tongs to the nut before attempting to 
twist it. 

If the self-starter operates slug- 
gishly, run it 30 seconds and then feel 
its battery and line connections. If a 
connection is warm, its contact is either 
loose or corroded, and the full current 
is not able to pass through it. Gen- 
erator armatures should be clean and 
n(»t sticky, and the brushes free and 
smooth. 

lUue smoke pouring from the ex- 
haust indicates too much cylinder oil. 
and this condition produces carbon 
trouble. Only a stiff, new eng^ine jus- 
tifies the use of much oil, and even then 
the smoke should be a trail rather than 
a cloud. Black smoke indicates too 
much gasoline in the carburetor mix- 
ture, and will result in sooted and 
irregular sparking i)lugs. If the engine 
chokes and emits black smoke when 
suddenly given more throttle, the ctf- 
buretor is usually at fault, and it is best 
to consult an exi)ert carburetor wi' 
juster. 
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descending &teep hilU. sliift 
liddlc or low speed, cut out tlie 
,rk, :iiid !cl ilie. fiir njii-rate llit cn- 
as mtich brake wear is thus 
bvoided. Willi practice- it is possible 
see reasonably well amund a corner- 
indow^ fret|ueiilly afford rc- 
:tions of the side street. 
On motorboats, carry ndequatc life- 
;viiig apparatus at all times when tin- 
craft is ill commission. Ivveu ihoiigli 
willing to assume a dangerous risk, it 
is well to remember the governmciii 
requirements, and that inspectors are 
id to guard boat owners from 
recklessness in disregarding; 
langers. 
Have at hand in the automobile, or 
molorboat, the following items of 
cquipmcut: Shellac, tire tajie, graph- 
ite, rubber and asbesKis packing, cot- 
ton wicking, waste, overalls, hand 
soa|i, towel, dry-battery tester, extra 
spark plugs, matches, and a trouble 
lamp, l-aslly, know ilic rights on the 
water or the road, use caution, and 
have consideration fur tlie "other fel- 
low." Happily, friendliness and ren- 
dering of assistance are quite common 
among drivers of gasoline motors on 
ilie road as well as on water. 

Temporary Pump for Cooling a Gas- 
Engine Water Jacket 
A pumping engine for flooding a 
cranberry bog at a critical tinie was 
put out of commission by the breaking 
(Inwn ii( the circulating pump supplv- 
iiig the water jacket. The owner de- 
vised a substitute as follows: Two 
barrel heads were nailed together so the 
beveled edges formed a grooved pulley 
wheel, as shown. The pulley was then 
mounted on a pipe shaft in a wooden 
framework, and lined up with one end 
..( the engine flywheel -^haft. The belt 
was a piece of spliced rope, 

A pitcher pump out-idc the engine 

house was ilriven down, as indicated, 

opposite the wooden pulley, and a 

wooden arm was bolted to the pulley. 

, The upper end of the arms was slotted 

tto Ht the pump handle, this arrange- 

i-gic nt giving a Z-in. stroke to the pump. 




conducted to the engine by means of 
a trough. — L, B. Robbins, Harwich, 
Massachusetts. 

Roller-Bearing Reel for Electrical or 
Other Wire 

To replace cumbersome horizontal- 
drum wire reels on his various jobs, an 
electrical contractor designed the reel 
shown. It feeds out the wire in vari- 
ous directions without jamming. The 
framework is a wooden cross, and rods 
serve as a drum for the wire coil. 
Casters are provided to operate on a 
disk of heavy sheet iron, bolted to a 
wooden foundation. The reel is held 




in position by a long bolt, and is free 
to turn. The coil is placed in position 
(luickly. and the device is readily 
portable. 

CA pocket in the front cover of a 
schoolbook is convenient for carrying 
notes and papers. 
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Artist's Cabinet Made from Old 
Sideboard 

The great miscellany of material, 
toi>ls, paiicr, sketches, etc., with which 






I Using V«ri( 



It Hii Spcciil Needs 



an artist works were cared for t 
ically by jimviding a cabinet fur tlicni, 
which was adapted frum an old sidc- 
huard, or china caliinet, Adjnstahlc 
shelves were fitted into the nppcr cnp- 
hoard for i)i >oks, tools, etc. Tlirt-c shal- 
low drawers were huilt into the center 
section, which was an open shelf. At 
the rifjlit of this shelf a roll of paper was 
inonnt*''! in a Imlder. The hiwei sec- 
tion was provided «Hth a hinged. iloor 
to which the cuiiboard-. for mats. ]>aper. 
etc.. were lixcd.— John T. Howe, (."lii- 
cago. 111. 



struction or it is almost worthless. Hav- 
ing to build with the aid of inexperi- 
enced helpers, several piece» of furni- 
ture in which were many mortise-and- 
tenon joints, to be made by hand. I 
made a device that did the work rapidly 
and accurately. 

First, I had madt two tools, A and B, 
of ^/j-in. tool steel, grinding them rare- 
fully. Tool holders of maple, as de- 
tailed, were made, the screws D pre- 
venting .splitting, when the wing screw, 
which holds the cutter, is tightened. 
The li.l>-in. hole is an outlet for chips. 
The various steps in making »morti.-'c 
and tenon with this router are: First, 
saw and chisel for the tenons, as de- 
tailed, leaving strips E as bearings for 
the router and removing them later. 
Trim both sides of the tenon at one 
setting of the tool. 

To make the morti.se, use the tools as 
shown. The two tools make it possihlc 
to cut both sides of the mortise from 
the same side of the piece. Make all 
of the similar cuts with one setting of 
each of the toots, using a chisel for 




TOOL HOLDER 



MAKiNO Mom-iSe 



Hand Tocl for Making Mortise-and- 
Tenon Joints 

One of the chref causes of failure in 
hnme wor)dw<irking by intelligent, 
though inexperienced, persons is lack 
fif knowledge in the proper use of 
chisels in making joints, particularly 
ihe common mortisc-and-tenon variety. 
This joint must be exact in its con- 



preliminarv work, as usual, to within a 
scant 'i-i in. of the lines.— D. D. Gur- 
nee. Hempstead, N. Y. 

f Iiidicator-i havini; a metal point re- 
quire a specially coated paper of good 
(|uality. .-\pply a thin coating of this 
mixture, by weight: 1 part zinc oxide, 
-I parts water, y\n part gum arabk. 
Permit it to dry thoroughly. 







A Submarine Chase in a Display "Window 

Br HARRY MARCELLE 
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IPPING in the waves, now sub- 
merging, only to rea(j[)ear and 
continue the pursuit of the giaiil liner 
lussing on :i choppy sea. a daring sub- 
niarinc hnldi the attention of specta- 
tors before a nnvel window display. 
depicting "Somewhere off the Irish 
Coast." The endless water stretches 
out in the background, and the chase 
continues while the faithful electric 
motor keeps the "wlieels going round." 
The rolling cardboard waves, and the 
pitching vessels un the ever-changing 
scene, produce the effect of a ship at- 
tcm|iting <lc.•^pc^atety to elude its sub- 
marine enemy, 

A painted background of a marine 
view, in water colors, or flat oil color'^. 
is set up behind the display. The waves 
are painted on heavy cardboard, or bel- 
ter still, beaver or compo board. 13 in. 



wide, and of a length to suit the size 
of the window. A strip. 2 in. by % in., 
extends along the bottom of each wave. 
holding it in an upright position, and 
forming a base for the wave, when rid- 
ing on the cams, as shown in detail. 
Five waves are shown in the illustra- 
tion. Fig. 1, A stationary one is in the 
front of the window, to bide the mech- 
anism, which is 3 ft. in width. The 
other four travel on the cams, mounted 
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has a strip tacked to the bottom to 
strengthen it. The submarine is built 
similarly, and is 24 in. in length. 
The wood disks for the cams are cut 
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FRONT OF WINDOW 



Plan View Showing Details of the Driving Mechanism, 

and the Relative Positions of the Waves, 

Boats, and Other Parts 

8 in. in diameter, out of 1-in. lumber. 
Two shafts are ])rovided, and in each 
disk a hole is drilled, 3 in. from the 
edge, to lit the shafts tightly, thus mak- 
ing cams of the disks. Seven grooved 
wooden pulleys, of proportionate sizes, 
as shown, are also placed on the shafts. 
Eight uprights, as detailed, are pro- 
vided, in which the waves ride. One 
upright is used on the large ship, which 
is balanced on a nail shaft, placed in 
the end of the upright support, as 



shown. A small countershaft, belted 
from the main shaft near the liner, 
oscillates the steamship, by means of a 
wire crank, as detailed in Fig. 2. The 
submarine rides on the cam only, and 
is not pivoted in the center, as shown 
in Fig. 3. It is also driven from a coun- 
tershaft. This gives it the effect of be- 
ing submerged, and slowly rising to the 
surface. The ship has a pitching mo- 
tion, as if battling with the sea. A 
large cam is used on the submarine 
countershaft, and a small pulley belted 
from the main shaft, so that the actirm 
of the submarine is not as frequent as 
the tossing and pitching of the steam- 
ship. The submarine is placed to the 
left of the display, between the second 
and third waves. The display is oper- 
ated by an ordinary electric-fan motor, 
and can be driven by various other 
kinds of power. Of course, much de- 
pends upon the artistic and mechanical 
ability of the maker in painting the 
background, waves, and boats, as well 
as in making the parts. 



Automatic Hammer for Light Work 

Electricians, tinsmiths, gas fitters, 
and others doing light riveting, chip- 
ping, and the like, will appreciate the 
advantages of this automatic hammer. 
It can be used in places inaccessible 
with a hand hammer, it will not split or 
smash a rivet, and all of them will be 
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This Automatic Ham 

ering 300 Strokes 

Crank Turn 



mer Is Capable of Deliv 
a Minute, with One 
a Second 



hammered uniformly. By using form 
dies, the rivet head may be formed 
round, square, oval, star-shaoed. or in 



other designs. It has no valves to get 
out of order, and no joints to regrind, 
or glands to pack. As there is no pres- 
sure used, save that of a spring, very 
accurate fits are not essential in its con- 
struction, and only a few simple parts 
are required. 

In use, the tool is held in one hand, 
and the riveting die is pressed against 
the rivet; then the crank is turned as 
indicated. The star wheel engages the 
plunger, and forces it back against the 
helical spring, compressing the latter. 
The tooth frees itself from the plunger. 
and the latter is driven forward by the 
spring, and strikes the hammer and 
tool holder, delivering the blow to the 
rivet. The force of the blow is regu- 
lated by tightening or loosening the 
adjusting screw : the length of stroke 
is not variable, being controlled by the 
size and number of teeth on the star 
wheel, and the depth of the recess in 
the plunger. On a short stroke a 
heavier plunger must be used, since the 
direct weight must be made uo in the 
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weight of the plunger. The hammer is 
proportioned for work up to riveting 
14-iii. soft-brass rivets.— J, B. Murphy. 
Plainfiel.i. N. J. 



I 



Inclines to Platform Scale Save 

Lifting 
Many shops cannot afford a large 
built-in scale with a platform on a level 
with the floor. Such scales save much 
labor of lifting, since crates or barrels 
can be pushed or rolled directly onto 
the platform. An ordinary platform 
scale can be made to serve as a good 
substitute if inclines are built up to its 
side. These inclines, made from wood 
and well supported, should be portable, 
so that the scale may be used in various 
parts of the shop. Barrels, hc.ivy 
crates, etc., can be moved to the jl ' 
form with rollers, instead of the }■•]•>■ !. 
and-tackle arrangement otherwi^v i<- 
quired,— F. M. Ball. Kansas City. Mo. 

Bell Signal Calls Automatic-Machine 
Operator 
A signal bell is used in connection 
vrtth an automatic machine which fills 
cans and de- _ 
posits them in 
the trough, as 
When 




loll, the front can actuates the clapper, 
which falls through the slot, striking 
: bclJ. This calls the attention of 
be operator, who removes the cans 
^"om the trough. The handle beside 
lie trough is nsed to return the clapper 
Bto jMJsitian for the next batch of 



Charcoal Forge Made of Washbasin 
and Concrete 

While engaged in some experimental 
work at home, 1 made a small forge, 




I Shop Fi 

and it worked so well that I pass the 
method on to others. Its construction 
is very simple. An old granite basin 
from the kitchen was tilled with con- 
crete, and a hole left for the fire box. 
While the concrete was still wet, a 
sheet of asbestos was laid around the 
inside, This keeps the cold concrete 
from the fire, and makes possible a 
greater heat. An old fixture from a 
discarded oil stove was connected to 
the tin funnel extending to the rubber 
tubing from the forge, to regulate the 
air flow. A gallon can, with the proper 
accessories, was used to regulate the 
otherwise uneven flow of air from the 
pump, and to store a pressure supply. 
The pump was an ordinary tire pump. 
Legs for the basin were made of strap 
iron and riveted to the basin, so that 
it may be more easily handled and 
the regulating valve underneath 
reached handily. Charcoal is used in 
the forge, homemade wood charcoal be- 
ing prepared with little trouble. The 
forge melts most of the common metal; 
in small crucibles, and the heat i.s local 
ized so that it does not heat the room 
to anv considerable extent. — Dale R. 
Vju iWn, Milfnn. Wis. 
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A Handy Sheet-Metal Bench Dog 

'J'he cariK*ntcr'> wirkbcnch is not 
comjilcic wiihoui a bt-nch dug an*! a 

I) c n c h stop. 
When cutting a 
mnriisc, or using 
a router plane, 
scrai)er, or sand- 
paper, it is often 
necessarv to \vA(\ 
buth fiuls of the 
board rigid. J'hc 
bciuh dug shown 
is especially handy, being cut from a 
piece of >luret >tcel, ^s in. thick. It is 
(i in. long, and the points H arc 2 in. 
ajiart. To use it, i)lace the board on 
the bench with one end lirm against 
the regular bench stop: then drive 
p<»int A into the (;ther end as far as 
necessary, being careful to hold points 
\\ close to the top of the bench. Next 
drive p(^int•^ B into the bench, ht)l ling 
the boar<l perfectly. — john Counter- 
mine, \'int(in, Iowa. 
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Can for Recovering Oil from Chips 
and Sweepings 

Arr»und lathes, taj)ping and milling 
niachin<-s. etc., considerable quantities 
of exi)ensive oik are used, so that the 
borings and chips arc coated with it. 
This r)il i< often wasted, and to save 
it. I devised this oil-recovering can. 

which soon paid 
for it-^clf. To 
make the device, 
get a or lO-gal. 
can. and provide 
a cover. Fit in 
the tray of 
screen wire, 
with two han- 
dles soldered on. 
as shown. On 
one side of the 
<an lit a small drain cock, 'i'o use the 
re^erv(»ir take out the tray and fdl the 
can with hot water up to a few inches 
of the tray. Throw the chips into the 
water. I'ut the tray hack in place. 
The oil rises to the top of the water 
where it can be drawn off. The screen 
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I ray is necessary only when wood or 
.<awdust is mixed with the chips, the 
screen preventing them from rising in 
the oil. — M. S. Hay, Denver, Colo. 
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Whetstone and Strop Kept Handily in 

Bench Drawer 

The disagreeable mess often caused 
by u<ing a whetstone on a clean bench 

top can be 
avoided, and the 
stone made more 
quickly avail- 
able. if the latter 
is placed in a 
specially c o n - 
structed drawer 
in the bench 
The drawer con- 
sists of a frame 
2 in. deep, having a bottom and sliding 
on two strips in grooves. The oilstone 
is mounted in a wooden block fitte<i 
inside the drawer snugly, and resting: 
o\\ guide strips. It is arranged so thrit 
the top of the stone just clears the 
bench top and extends slightly above 
the edge of the drawer front. The 
stone and block may be removed from 
the drawer if desired, and sharpening: 
accessories, strop, etc., are also kept 
in the drawer. 




A Nonslipping Ladder End 

A large steel mill adopted the non- 
slip])ing ladder end shown in the 

sketch, to reduce 
the number of ac- 
cidents caused hj 
the slipping A 
ladders. The feet 
arc made of sted 
and fastened to 
the ladder ends 
with rivets. The 
teeth are filed 
sharp, and kept 
well ])ointed. This type of foot is supe- 
rior to the common single-prong va- 
riety, because at various angles there 
is always a sharp prong squarely 
against the floor. — E. B. Hanson, 
Duluth. Minn. 
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Power-Plant Tractor Made of Engine and Mowei^ 

By LUTHER STROSNIDER 



inting a 1-hp, engine on a 

fvy pluik, sujiportcd un driving 

Is obtained from ao old mower 

tccring wheels from a light farm 

inc. 1 get much more use out of 

srer plant than when it was set 

jrtable carrying frame, or on 

The outfit is rigged so that it 

(dcr its own power, climbing 

hills, and making it prac- 

, small tractor, useful in many 

, the farm. It is guided by 

ter whj'els, which are pivoted 

center of their axle, and con- 

>y the hand lever, as shown in 

This outfit has been used for 

. shcllcr, grindstone, sausage 

!ed grinder, pump, washing 

(, and wt.K'd saw, ami I have 

a few times to draw a wagon, 

of going a considerable dis- 

g:et a team. 

Id mower wheels and driving 
i set so that the pitman shaft 
mtal, as shown in Fig. 1. An 
'cl gear was set on the end of 
t, to engage a small pinion set 
cond shaft which runs acniss' 
e plank, and is bracketed from 




the belt from slipping off when thd 
clutch is released by means of th« 
slanting rod. 
The power is belted from the engine 





Pig. 2. The Belting e( the Power from Ibe Bi 
Shiit to the Lower ShiK. Which Connects wit 
PitmiA ShaCi on ihe Oppo.iie Side, and the Cl 
Conirol Rod ( : Showa in Thii View 

shaft, where a wide pulley is set, to 
the flange pulley on the lower shaft, 
as shown in Fig. 2. The lower shaft I 
and pitman shaft are engaged only ' 
when moving the power plant. When j 
in use on a saw or other machine, a I 
bell is fitted from the engine pulley toj 
the pulley of the machine being driven. I 
The tools and other equipment for thefl 
outfit are kept in the tool box, mounted I 
on the plank. 

XiquiJ Glass Used to Make Asbestoi] 
Packing Stick 
In setting pipe covering on valves,J 
tanks, and other similar stirfaces, it i 
often difficult to make the covering- 
stick. To overcome this, give the s 
face a ooat of silicate of sodium, known J 
as water glass, and apply dry ashe-^ 
by the handful while the surface iaM 
wet. The silicate sticks to the metalV 
and retains snPficient asbestos to form 1 
a ground for the later coats, applied I 
with a trowel. Wire mesh may also 
be wrapped around certain forms on 
which the asbestos will not si ick 
readily, and provides a good founda- 
tion. 
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A Grade Indicator for Motor Vehicles to 40 per cent, inclusive, at intervals 
of five per cent : Z° .53' ; 5° 43' ; 8° " ' 



The construction of a grade indi- 
cator suitable for automobiles, for use 

on railways, etc., is shown in the sketch. 




It was mack of a baking-powder tin. 
partly filled with engine oil, in which 
is suspended a lead pendulum attached 
to a pivot. Dry-battery terminals 
form the hi.'arinfjs. 'I"he pendulum and 
pointer arms are of steel wire, soldered 
to the pivot. The paper scale is glued 
to a wooden back and is graduated in 
fjradt- percentages, and not in degrees. 

The lengths of the arms and dimen- 
sions of the parts are omitted as they 
tnay be varied. The spacing for the 
gradnatiotis is varied to suit the radius 
of the pointer. The arm that carries 
the pointer is of light material and the 
pendulum reasonably heavy. The 
lif|uid .-iteadies the oscillations of the 
pointer. When attached to an auto- 
mohiie, the device indicates the proper 
lime to change gears, as well as pro- 
vides a measurement of gradients. An 
instrument .similar in principle is used 
on aeroplanes to bring the craft on an 
even keel, when dropping bombs or 
other explosives. 

The scale is determined by using the 
following degree indications in mark- 
ing it, the figures being for grades of 



42'; 19= IS'; 
21° 48'. This range is satisfactory for 
all ordinary gradients that a motor ve- 
hicle can make. — G. A. Luers, Wash- 
ington, D. C. 

Steel-Roller Lathe Dog for Making 

Small Spindles 
In turning and grinding small steel 
shafts it is usually necessary to grip 
the finished end with a copper dog so 
as not to mar the work. The steel- 
roller dog shown in the sketch is 
superior to this, and ftfr quantity pro- 
duction the making of a set of these 
dogs was found economical. The dog 
grips the shaft automatically, and the 
gripping surface is of sufficient width 
so as not to mar smooth bearings. The 
dog is essentially a piece of steel, of 
the shape and dimensions shown, and 
having a hole bored through it, the size 
of the finished shaft on which it is to 
be used, plus .002 in. A small steel 
roller fits into an offset at the side of 




Thii Lithe Doe _ 

SiMlSbafU II 

the hole, and is free to roll about one- 
eighth of the circumference. When the 
dog is placed on a shaft and revolved 
counterclockwise, the roller is forced 
against the shaft, gripping it firmly. 
The roller is held in place by a spring 
ring, fitted into a groove, as detailed. 
The dog is made of iron, casehardened. 
and the roller of tool steel, hardened. 
—Hubert Kann, Pittsburg, Pa. 
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mting Small Parts by Weighing 

Them 

irchascs of small machine parts, 
vs, bolts, washers, etc.. in large 
titles, usually require that 

be checked as to number, 
counting them is tedious, 
rdinarj- scale, with a scoop 

was used in counting to 
t advantage. First tlie 
:y scoop was set on the 
OTm, moving the hanging 
ht along the scale beam 

it balanced the weight of 
scoop. The parts were 
ed into the sc"oop, until a 
ble, easily calculated 
ht, 10 lb. for example, was 
tered. The parts weighed 

counted, and succeeding 
les poured into the scoop 

the unit weight was reg- 
ed. Thus, the total num- 
of parts was recorded in 

for easy calculation. If 
:ially accurate results are 
ed, several tests for the 
ber of parts in a given 
ht may he made, and the 
ber determined by an average. — 
I. Hal!, St. Louis. Mo. 



Sliding Gable-End Hay Doors 

Easily Operated 

Hay doors liingtil in the gat'U's 
barns are tr-iultlesMnie when ilie cv 







and ;i 



is beinff hai>tcd into the niu' 
a constant suurce of aniiuyaiu-c llinni^'h 
damage from the wind or l)y tlic 
weakening of tlie hinged fastenings. 
By using sliding doors in the galiU', 
tliese Iriiulilcs arc ca-ily avuiiK-d. 
Slidinf,'dr.oi.s. as dctailoil in tlie illnstra- 
lion, can he in.-^taJlcd easily to upcrato 
on tlie incline uf the font, undor tlu- 
eaves. Provisinn is made for the ii-n:d 
liay-carrior track, exlcndini,' under Uic 
ridgepole. The doors are strongly 
framed and .■iu.-pendcd on a Iiird-pmof 
track, from rolk-r hanifcrs. and are 
counterbalanced by weij,'hts siis]u-ndetl 
on ropes, run over ;(-in. pulleys, as 
shown. This makes it easy to slide 
the doors Into place up tin- incline. 
lustration, the The sectional plan shows the arrange- 
shadc lies flat, ment of the rope counterweight de- 
fitting the curve vice, and the pulley rigtring is also 
of the body. It shown in the sketch. By extending the 
itirely cnmfortahlc to the person control rojies. the doors can he opened 
tring It and not likely to be broken, from the liarn below. — W. V.. I'aiilden, 
. Chait, New York, N. Y. Charles City, la. 



:ye8bade Carried Safely under 

Shoulder 
vquently it is desired to take an 
hade from the place where it is 
ordinarily uscil, 
and those who 
have tried it 
know how easily 
the shade is 
damaged. By 
carrying the eyc- 
sliade under the 
shoulder, as 
shown in the i 




POPULAR MECHANICS 



Hollow-Tile Wall Construction Using 
Metal Bonds 

Mnllow tile is a sanitary material for 
biiiMiiig purposes, especially adapted 
for rt'sidences. In the ordinary form of 




I* II Much Lc» Bxpeiuc 
Devclopioi in Pour Yttn 

Structure, the tile are laid iip in mortar, 
and most building ordinances require 
them to be 6 to 8 in. thick. This new 
wall construction, u.^injj tile -1 in. thick, 
provides !i very strong, rifiid wall. A 
metal bond is used, anil holds together 
the adjacent tiles, preventing not only 
lateral displacement at the joints, but 
deflection in the wall. 

The bonds are made of No. 20 gauge 
fjalvanized sheet steel. They are 3^4 
in. long, and of such size in cross sec- 
tion that the side wings will clasp the 
web nf two abutting tile. The upper 
side of the bond has an upward project- 
ing wing, to hold the next tile above. 
T\ro bonds are used at each joint, as 
shown. 

The tile can be laid with matched or 
staggered joints. In a building con- 
structed with the bonils four years ago. 
there is not a single crack. The build- 
ing was laid up without mortar, and the 
stucco, or concrete, applied afterward. 
Partitions can be run from the walls, 



the same bond being used. The bonds 
cost less than the mortar usually em- 
ployed, and the cost of putting up the 
tile was less than half that under the 
usual method. The mortar or cement 
forced into the cracks between the tile 
assures a perfect seating of the tile. 
This bond without mortar assures per^ 
feet seating of the tile as they are laid 
in, and the stucco or concrete Bnish on 
both sides is not necessary to make a 
rigid wall. 

Blueprint and Roll-Paper Box with 
Sheet Cutter 
Frequently in drafting rooms the 
rolls of prepared paper, tracing cloth, 
etc., are kept in a cupboard or closet. 
A more convenient plan is to make a 
long narrow box, with a hinged top. 
A strip of heavy felt is glued along 
the top edge and a strip of heavy tin, 
or galvanized iron, is nailed on the 
under side of the cover. A small catch 
at each end keeps the cover against the 
felt. When paper is required, pull oat 
as much as desired and tear it off 
against the metal edge. The box las 
two compartments with independeat 
lids. A yardstick for measuring the 
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Thit Boi Ecoaamlici Paper and Hike* CuMiat 
o[ N«t Shecti Coa<rcsi*Bt 

sheets is pivoted underneath on a 
screw, and is swung out of sight when 
not in use. — ^John D. Adams, Phoenix, 
Arizona, 

Gin mixing plaster of Paris, sprinkk 
the plaster in the water to obtain ■ 
smooth mixture. 



Iters on the Use of Valves 
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jangle valve is generally more 
fctory than a globe or gate valve 
", when a valve is required 
I riglit-angle liirn in a pipe line. 
I«nands fewer joints to be kept 
t, and makes a belter-looking job. 
s friction is also caused by water 
^am passing through the line. 
■lor gun-mctal valves should be 
He pipe lines that convey super- 
B steam ; never use rubber-disk 
'63 for such duty. In taking down 
es, especially those of brass, use a 
nch that tits the nut portion closely, 
t the corners will not be worn otT 
I slipping of the wrench. 

I Street-Car Gonga Used as 
Hardware Trays 
Ungenious use of worn-out and 
1 street-car gongs is made by a 
street - railway 
company in its 
shops. The old 
gongs are 
utili:!e(l in mak- 
ing convenient 
stands to hold 
small materials, 
such as washers, 
screws, nails, 
nuts, etc., in the 
storeroom and 
the shops. A 
gong weighted 
with babbitt is 
used as a base, 
and the other 
iverted, are fastened by pins 
m upright, to form receptacles, as 
wii. Graduated holes in the pipe 
■ iit provides for adjusting the re- 
'>* IS.— Ralph O. McGraw, Chicago, 



proved useful as a regular tool, 
made in a few mlnute-s as detailed | 
the sketch. The main portion of 1 




frame was made of ')'iu-in. wood and a" 
handle was cut on the crossbar. The 
jaw blade was fitted into place, as 
shown in the detail, and braces were 
made of saw blades. A strong wire, 
tightened with a tourniquet, braced the 
frame at the top, and made the cutting 
blade rigid. — J. C. Marsh, Boston,fl 
Massachusetts. 

Device for Undercutting Mica on 

Commutators 

The mica in^nlaliun between thd 

commutator segments of copper, on 



f Emergency Hack-Saw Frame 

t» hurry-up bench job in a ma- 
uhO[i, the only available hack-saw 
Klirukc, and it became necessary 
^idc a substitute or abandon the 
acy^fnune, that has 




motors or similar machines, should I 
kept below i he surface of ' the sej 
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ments. Where a number of small 
motors are to be cared for, a frame for 
holding the armature conveniently, 
and a device for cutting the mica are 
timesavers. In the arrangement 
shown, the armature is mounted be- 
tween pointed machine screws set in 
metal plates, fastened to the ends of 
the frame. The latter is adjustable, 
and the cutting device is made of a 
piece of drill rod suitably ground and 
handled, for clamping in a sliding 
block, set on a guide rod. — R. L. 
llervey, Baltimore, Md. 



Jig for Piercings on Dies and Machine 

Parts 

A fixture, or jig, for locating pierc- 
ings can be used to good advantage on 
follow dies, or dies that blank and 



DtL 
BLANK 




■-■- MICROMtTCR 
DLPTH GAUG£ 



DRILL JlCt 



PARALLEL CLAMP 



The Piercings on Dies are Located Quickly and 
Accurately by Means of This Jig 

pierce the stock in one revolution of 
the* punch press, in which the die is 
held. That shown in the illustration 
consists of a 3-in. right-angle square, 
made of ^,s-in. flat, cold-rolled steel, or 
ground stock. Two adjustable sliding 
stops of machine steel are fastened with 
tluinib screws. The bushing at the cor- 
ner of the square is of hardened tool 
steel and set with a drive fit. The cen- 
ter hole in the hushing can be of va- 
rious desired sizes. A number of dif- 
ferent-sized bushings are convenient. A 
small pin fits the bushing, and is used 



as a measuring point, as shown. The 
fixture is placed on the die to be drilled, 
and set so that the center of the bush- 
ing is in about the position in which the 
piercing is to be drilled. The stops arc 
then set, and the fixture is clamped to 
the die. With a micrometer depth 
gauge, the fixture is set precisely in 
position. — William E. Jewett, Jersey 
City, N. J. 



Economy by Use of Government-Size 

Letter Paper 

While trying to stow away in my 
files an 8^4 by 11-in. sheet of 20-lb. 
folio bond paper, now selling around 
40 cents a pound, I wondered why 
more persons do not save paper by 
using the 8 by lOVa-in. size, weighing 
one-fourth less in folio weight, and nine 
per cent less because of its size. A 
typical sheet of this size is equivalent 
in weight to 16-lb. folio stock — 17 by 
22 in. — but in cutting four sheets out 
of a paper 16 by 21 in., I get nine per 
cent more sheets, by weight, for the 
same money. This size sheet is satis- 
factory for letters and manuscripts, and 
often saves postage. The government 
has used it for years, and many of the 
government sheets are only half this 
size. — J. Cecil Alter, Cheyenne, Wyo. 



Grinder as Winch for Hoisting 
Countershaft 

Supporting a piece of machinery 
against a ceiling while bolting it in 
place is often a trying and difficult job. 
Two boys had such a job in the shape 
of a countershaft and shifter for an 
emer\'-whecl grinder, the part being 
too heavv for them to handle. Two 
block pulleys were attached to the 
ceiling timbers. Two pieces of rope 
were tied to the lower parts of the 
countershaft, the other ends being at- 
tached to the grinder shaft, which was 
turned by a wrench, making a crude 
winch. 1^he grinder was bolted to the 
floor. The countershaft was safely 
raised, and held in position, while the 
lag screws were tightened. — E. H. 
Post, Pittsburgh, Pa. 
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A Homemade Hydraulic Ram 



By B. FRANCIS DASHIELL 



THE hydraulic ram is used where 
considerable flow of water with a 
moderate fall is available, to raise a 
small portion of the flow to an eleva- 
tion. The principle upon which it op- 
erates is as follows: An outflow of 
water falls through a pipe; when the 
lower end is suddenly closed, the move- 
ment is arrested, and the momentum of 
the current in the pipe forces a small 
portion of the water, through a check 
valve, into an air chamber, and out 
into the delivery pipe. When the 
momentum is down to normal pressure 
the outflow valve drops open of its own 
weight, and the delivery check valve 
closes, as shown in Fig. 1. The cycle 
repeats itself about 40 times a minute. 
Thus, the water is elevated by a suc- 
cession of impulses. 

A hydraulic ram, as detailed in Fig. 
2, is easily built. The diagram. Fig. 1, 
shows the operation of the ram, the 
water being drawn from a reservoir, or 
spring, through the inclined drive pipe 
A to the ram. It overflows through 
the vertical check valve B. When the 
velocity of the water through the pipe 
reaches a certain pressure, the valve is 
closed. The extreme pressure in the 
pipe at this moment is great enough to 
force open the check valve C, and 
drive some water into the air cham- 
ber D, and thence out of the delivery 
pipe E. 

In Fig. 2 the parts are shown as- 
sembled. The ram should be set in a 
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Pig. 1. Diafram Showias OptratI 
of the Hydraulic TUm 



vertical position. The supply pipe 
should be 1 in. inside diameter, and 
the delivery pipe % in. Set the ram 



about 5 ft. below the level of the sup- 
j)ly dam. or reservoir, and not over 60 
ft. away. The supply should have at 
least 8 gal. a minute to give good re- 
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Pig. 8. Assembly Drawing of the Pipes and 
Pittings of Which the Ram is Made 

suits from the delivery. It will lift 
water over 20 ft. above the ram, and 
200 ft. away, but, of course, the farther 
away the water is to be delivered, the 
less will be obtained, owing to the con- 
siderable resistance of i/^-in. pipe. Fix 
a strainer over the drive-pipe intake to 
keep dirt from getting into the ram. 
and preventing the valves from seating 
properly. 



Engine Nut Recovered with Pill Box 

on Stick 

I removed a castle nut from mv 
motorboat engine pump, and it dropped 
from my greasy fingers through sev- 
eral openings to the engine bed. None 
of the openings near it were large 
enough to permit inserting pliers or 
similar devices. Here I was, 50 miles 
from a good machine shop or other 
source for obtaining a like nut. I 
finally used soap, as burglars some- 
times do. I tacked a small pill box on 
a stick, and filled it with soap. I in- 
serted the stick into the engine pit, 
and there was the castle nut imbedded 
in the soap. — Egbert A. Clark, Wash- 
ington, D. C. 
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A Hoceciade Rabbet Plane 




::.-. A ?::eht :-p ,_-:: t?:e 

: rri;e:e stroke penn::- 

■■'■i : :;-.e groove to ti;v 

::: — Mctor Pare, Glal- 



■-.-■■ '■.■.^-.■MWy 
,,-.-,': on titi.-. line, ■vhiie 

: Stri;j for T-Square 
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Pencil Sharpener with V-Groove Made 
from Files 
An efn.-itr.t rcncil -harpener mav )■- 
made irom v.'.--, :iles and a blr.cfc ..f 
)v.>od. 3 by :t liv I 
in. Ions. " In thf 
t' 'p -iiirtace out .i 
'■"'■ ijronve. a* 
shown, Bri-;;!; 

ilie files t.< t\v^> 
■"-in. lengths, (li 
til em in t Jio 
errv.ve, ami phie 
tliem in position. 
The rough sur- 
face (,f the files hrild- the ^\x^ nioclv. 
Thf lil.K-k is hold in the left hand, anil 
ili<- i-ctn-il jMiint nilibed, with a twi*t- 
iiifT nintinn. in the tile-lined gromc. 
with thi- rifiht hand, sharpening the 
li.rK-il in a few moments. By holding 
til'- penoil at different ansjles, various 
di-crri-es of fuienes* of point are ob- 
tained. 
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File Cabinet on Double 
Desk Saves Time 

A revolving file cabinet, mounted at 
the center of a large double dc;;k. 
solved tbe problem of innkitig the tiles 
readily available to two clcrkt^ in an 
office where sjiace was valuable. A 
cabinet was provided, with short filing 
drawers, and compactly and lightly 
built. It was fixed tn the cenicr uf 
the desk top by means of an iron 
pedestal, provided with a center shafl, 
around which the cabinet tiini^ 



^SllOp Ladder Made of Pipe and 
Fittings 
n a railroad repair shop where ordi- 
nary ladders wire found bulky when 
made strongly enough, ladders built 
up of i)ipe and fittings, reinforced, were 
made and used with satisfaction. They 
were built of iVi-in. pipe joined with 
tees, and bolts were passed through 
the tecs and rungs for further strength- 
ening. The ladders lieing i8 in. wide, 
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Bailra*d Slia|i 



it is possible to pass planks at any of 
the rung levels. The ends were 

fted to give a secure footing. — 
ph K. Long. Rcnovo, Pa. 
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Reinforcing a Blown-Down In 
Smokestack 

One of the guy wiri's running to the 
top section of a (SO-ft. iron smokestack 
broke during a high wind, and the 




slack broke off just above the ring to 
which the lower guys were fastened. 
The loss of time to get a new stack 
would have been great, and the old 
one was, therefore, patched up and 
proved s.itisfactory for continued use. 
The broken-of? section, which re- 
Mined intact, was hoisted back in 
Ijce. and kept in line by guys and a 
-<•!. of clam|)S and bars made for the 
purpose, as shown in the detail sketch. 
Guys were run from the clamps on 
each side of the break, and the stack 
was made rigid. Around the break, 
two thicknesses of stovepipe iron were 
wrapped, before the clamps were put 
on, to stop leakage. — Donald A. Ham 
son. Middletown, N. Y. 

Wire Mesh for Rough-Surfacinf^ 
Concrete Walk 

Concrete walks can be made with i 
rough surface, when a regular rough- 
surfacing roller is not at hand. ' 
applying wire mesh, pressing it f 
on the surface, while the concrete i 
slightly soft.— H. K. Capps, '. 
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A Shear of Angle Iron for the Vise Pointers on the Care of. Auto Tires 



A useful piece of apparatus for the 
workshop is a vise shear, easily made 
out of two sections of IV2 by iVij-in. 
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SIDE E.I-EVATION OF CUTTER 



Rivets, Lengths of Small Rod. and Similar Stock can 
be Cut Quickly with This Homemade Vise Shear 

ang^le iron, riveted together as detailed, 
and fitted with a stiff spring, on a bolt, 
which opens the cutter when the vise 
is released. Holes, the size of the 
rivets or rods to be cut, are drilled 
through both pieces of angle iron, when 
they are in position, as shown in the 
top view. Both pieces are casehardened 
around the holes. A metal strap is 
fastened to the stationary' angle iron 
by bolts, to hold the shears in the vise. 
A hole is drilled and tapped in the vise 
to take a thumbscrew, which steadies 
the shears. The stock to be cut is 
f)laced in the hole of the same size 
diameter, and the vise is tightened to 
shear the stock. When one requires a 
number of rivets of a particular length, 
this device cuts them quickly. By 
using a slotted plate to hold the rivets, 
wliich arc fed into the shear steadily, 
quicker work can be done. — B. E. 
Dohree, Battleford, Sask., Canada. 



rr.sf)erial rare must be taken in pro- 
tecting oak from various kinds of oil 
used on machinery, as this wood is 
easily spotted black by the combina- 
tion of the tannin and products from 
crude oil. 



Every autoist has his share of tire 
troubles, which usually stait with 
punctures, and then casing troubles. 
Half the joys of automobiling can be 
destroyed if the tires are not properly 
looked after; so the following hints 
may be the means of avoiding difficul- 
ties and displeasure. 

The first rule to be observed is to 
keep the tires properly pumped up to 
the pressure specified by the tire manu- 
facturer. A good rule is to make it a 
point to try the pressure in the tires 
once a week ; a pressure gauge is nec- 
essary and should always be carried 
in the car. Jack up the axle once a 
week and turn the wheels round and 
look for cuts, nails, stones, etc., thnt 
are likely to injure the casing without 
causing a puncture. Tacks and nails 
that have penetrated only the outer 
rubber may be removed to prevent 
l)!o\v-outs (Ml the road. When a small 
cut has been made in the casing, it 
should be vulcanized before dampness 
or sand has time to work in. Damp- 
ness soon rots the fabric, and sand will 
work in between the fabric and rubber, 
causing them to separate, and make a 
boil. Then, undue wear on the rubber 
is caused and very quick destruction 
of the tire follows. 

There are many gums and fillers 
sold for filling up cuts in the casings, 
but vulcanizing is probably the best 
remedy. Efficient vulcanizers are in- 
expensive, and convenient for home 
repairing. If the tire has a bad gash or 
blow-out, it is best to take it to a vul- 
canizing shop. The best method to 
make a temporary repair for a cut or 
t>low-out that has gone through the 
fabric, is to put an inside blow-ont 
patch inside the casing, being careful 
to get the edges pinched under the 
beads of the tire so that the patch will 
hold in position when the tire b 
inflated. 

Sometimes the fabric of the tire ii 
broken without cutting the rubber. 
This will cause a blow-out in tiiM 
and the only safe wa^ is to ta* 
to the shop and get it repiAr^ 
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a blow-out patch inserted will not last 
loii)j as the lontimiei] friction caused 
at the brciik in the casing will crack 
the patch tipcn. Inner linings help a 
hadly worn casing, but they are a 
:K»or 'lUhstitute for a good vulcanizing 

The only satisfactory way to repair 
ler tubes is to vulcanize them, nnd 
may be done in the home garage. 
Cold patches are desirable in emer- 
gencies, but when driving fnr any 
length of time on macadam, asphalt, 
or concrete roads, the tires get very 
warm, and these patches are likely to 
loosen up. causing a leak. Vulcaniz- 
ing all punctures at the first oppor- 
tunity is ihe best practice in the long 
run. 

When the hole is larger than an or- 
dinary nail hole, the following method 
of repairing is good: Cut out a regu- 
lar-shaped hole in the tube, and scrape 
the inside of the tube, all around the 
hole, for % in. on each side, Cut a 
piece of old inner tube, large enough 
to allow a margin of ^4 '"■ around the 
hole. Apply cement to this on one 
side, previously cleaned, and also on 
the inside of the tube. When both are 
tacky slip the patch into the tube, and 
see that it adheres well all around the 
inside of the cut. After preparing the 
outside in the usual way, the patch 
may be vulcanized. The patch inside 
will form a good backing for the soft 
vulcanizing, and when it is clamped up 
a perfect weld is made. 

If there is a slow leak in a tire, 
before taking the casings off, test out 
the air valve by holding a drop of 
water over it ; if air bubbles come out, 
replace the valve. Dirt is blown into 
the valve seal, causing a slow leak and 
much imuble; fre(|uently this is the 
cau.se of leakage attributed to a sup- 
posed puncture. Summing up, the 
.lutomobile equipment is not complete 
wtthc'Ul a vulcanizer and material for 
it, an air-pressure gauge, a blow-out 
patch, extra air valve--, .iml extra tubes. 
-F. S. Korbc!. Detroit. Mich. 

section cut from a rotter pin is 
l^nl for replacing buckle tongues. 



Apple-Packing Table Mounted 
on Wheels 

A table for sorting apples to be 
packed for shipment was made of odd 
ends of lumber, and mounted on dis- 
carded wheels, as shown, making it 





readily portable. The handiest feature 
of the rig is a chute from the top, on 
which the apples are sorted, for culls, 
leaves, etc., which might get into the 
barrels. The slats of the table extend 
lengthwise, and the chute opening is 
across the top. When the chute open- 
ing is wanted wider or narrower, the ' 
slats around it are moved. — M. Glen 
Kirkpatrick, Des Moines, Iowa. 

Pitting a Handle to a Pick 

A quick and thorough method of fix- 
ing handles in the heads of picks is as 
follows: Put the 
head on the handle, 
as shown, and pound 
the butt on a solid 
foundation, until the 
edge of the pick eye 
cuts its way nearly 
to the end. Reverse 
the handle and 
pound the other end 
to loosen the pick. 
Cut off the slivers, 
insert the handle in 
the proper way, and 
pound the butt on 
the iron or base to a 
solid fit. If carefully done, the handles 
will not loosen even in great changes 
of weather. — James M, Sherman, 
Columbia, Mo. 
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Charcoal Heating Stove Made of 
Flowerpots 

\ small sto\e that was made orig- 
inally for t ikmg a chill from winter 

hotbeds, and 

which can he 
useil for various 
purposes 
throughout the 
year, was made 
from several clay 
flowerpots. A 
small pot, A, was 
<l rilled with 
small holes, as 
indicated. A I'i- 
m. flowerpot, B, 
was set on 
hricks, C. with 
the small flower- 
pot inverted over 
the liole at the 
bottom. The 
charcoal fire is made in the flowerpot 
B. which is covered with a similar pot, 
D, and over this is another pot, E, 
which retains the heat. A flue, made 
of a piece of 1-in. pipe, carries off the 
smoke and gas. Soft coke may also 
be used, and the pots will hold heat and 
fire almnt 'il hours if pot B is filled 
three-fourths fnll.— R. S. Matzen, Fort 
Collins, Colo. 



Device for Holding Screws While 
Threading Them 

It is often desired to rethrcad screws 
which have become burred, and in the 
tool ro()m many 
odd sizes of 
screws are re- 
c] u i r e d . Tt is 
diihcult to hold 
a screw in a vise 
while threading 
it, and the di 
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shiiwn in the sketch was made to over- 
come this. The screw is inserted in 
the hole and the small strip nf steel in 
the slot prevents it from turning. A 
small holt holds the two pieces of the 
device together, so that it may be 
damned in a vise. 



Gauge Determines Diametral Pitch of 
Gears 

The simplicity of this gear-pitch 
kink, that i have worked out, will ap- 
peal to a large number of mechanics, 
and others who have occasion to send 
a helper to get the pitch of a gear, in 
a position where it cannot readily be 
measured or taken down. Obtain a 
piece of sheet metal, about .008 in. 
thick, Yi '!>■ wide, and 3.1416 in. long, 
and bend it to the circumference of the 
gear on the pitch line. The teeth be- 
tween these two points will be the 
diametral pitch. The explanation is 
that the diametral pitch is the number 
of teeth to each inch of the diameter 
of the gear : therefore, if a gear has, for 
example, four teeth for an inch of 
diameter, those four teeth cover a space 
on the pitch line of 1 in. multiplied by 
3.141(1, and that is the length of the 
gauge. — Robert D. McElvany, Norfolk, 
\'irginia. 

Rheostat Made from Old Arc-Lamp 
Carbons 

.\ simple rheostat was made from 
discrirdeci arc-lamp carbons, as shown 
in the sketch. A 
wooden box, 18 
in. high and 6 
by 6 in. inside, 
was used as a 
container, and 
lined with asbes- 
tos, to guard 
against overheat- 
ing. A metal 
plate was fas- 
tened to the bot- 
tom of the box, 
and several doz- 
en arc -lamp carbons laid in. The more 
carlmns uscil. the greater the range of 
resistance. A second plate was placed 
on top of the carbon jiile. By employ- 
ing a hand-screw device the pressure 
on the carbons between the two plates 
may he varied. When electrical con- 
nection is made to the two plates, the 
resistance varies inversely with the 
pressure. 
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An Inexpensive Color-Changing Sign 

Ctilor-i hanging signs arc effective as 
advertising devices, and the Ijox sign 
shown is so siinjilc in canst ruction and 
operation that it h;is a wide use. An 
angle-iron frame is made up to the de- 
sired si/e. n"he four corner uprights 
are riveted to the bottom. The top is 
fastened to the uprights with screws, 
to permit its being removed for the 
insertion of the mechanism and glass 
sides. The front and two sides are of 
glass, with the desired adverli-iement 
painted on one side of each, and the 
inner side frosted, to obscure the 
mechanism. The back, top, and bot- 
tom are cut from one piece of galvan- 
ized sheet iron. A, with a circular 
Opening cut near one end, and a ciri !■ 
of holes near the other. It is then luni 
to shape and fastened in place. 

The inner mechanism consists of a 
cylinder of celluloid. B, fastened to a 
rc%'olving air vane, C, which is made 
of thin metal, preferably aluminum, 
with the blades bent at an angle of 
about 25°. This cylinder is large 
enough to revolve freely around an up- 
right electric-light bulb. A cylinder of 
sheet metal, D. i?; next made, slightly 
larger in diameter than the celluloid 
one, and serves as the upper part of the 
air shaft. A strip of metal is fastened 
across the inside, and supports the re- 
volving member. The bearing is a 
glass-head pin inserted in the center of 
the vane and fastened to the cross 
strip. 

The lower air shaft K is made % in. 
smaller at one end than the celluloid 
cylinder, and extends 1 in, up into the 
[ same. Thi! other end flares out to 
Inclose the air holes in the hotlom of 
sign. The upper and lower air 
Siafts are then fastene<! in position, at 
9)e galvanized sheet iron which forms 
" e top, bottom, and back. .\ 

jolher-proof electric-light receptacle 
i mounted within the lower air shaft. 
> that Ihe electric bulb will he in the 

utcr of the sign. The wires, pro- 

rtcd, arc led from the socket through 
; in the bottom nf the sign, and 
' r insulated in tubing. A hood. 



riveted over the circular opening in 
the top, keeps out the rain. Hie cel- 
luloid cylinder can be painted in broad, 
vertical stripes with transparent col- 



o 
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ors. The angle-iron frame is given an 
oxidized-copper finish by sandpapering 
in spots, and applying a solution of cop- 
per sulphate. This will give only a 
liglit deposit, and can be protected 
with a heavy coat of lacquer or shellac. 
The expense in operating this sign 
is for the electricity consumed only, 
as the motive power is furnished by 
a draft of air formed through the air 
sh:ifls. — George NiederhofF, St, Louis, 
Missouri. 

Speed Indicator Counts Turns on Wire 

Coil 

Desiring to rewind a field coil on a 

form, an electrician placed the form on 

an arbor and fastened the arbor in the 




chuck on a lathe. In order to record 
the number of turns wound on the 
form, a speed indicator was rigged up 
as shown. A taper arbor fitting into 
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the tailstnck was notched out to re- 
ceive the handle of the indicator, and a 
small pin put through to hold it in 
place. The lailstock was then run up 
until the rubber tip of the indicator 
fitted into the center in the arbor. The 
number of turns was recorded accu- 
rately, and when the wire became 
crossed, and the form had to be backed 
up. the indicator automatically sub- 
tracted the number of turns unwound- 
— Karl Pagett, Coffeyville, Kans. 

Kigging tor Reboring Engine Cylinder 

by Hand 

A high-pressure cylinder on a steam 

engine was to be bored out, the casting 

being of such shape and size as to re- 




(juirc much rigging to fasten it in a 
lathe. I bored the cylinder by hand 
with the arrangement shown, getting a 
satisfactory jnb. The boring bar is a 
shaft of coId-n)llcd steel, V/ia in. in 
diameter, threaded as indicated. an<I 
fitte(t with a '^K-in. high-speed steel 
cutter ground like a fmi.thing tool. A 
Ti.-in. stpiarc, cotd-rnllrd steel, threaded 
feed device, on the end of the cylinder, 
engages the boring bar, causing it to 
move in or out when turned. Plates of 
steel, as detailed, provide bearings for 
the shaft, which is fed in by a crank 
made of a wrench. — Hermann G. 
Kroeger, Louisville, Ky. 



Large Wheelbarrow Saves Time in 
Cleaning Wood Shop 

After watching a man cleaning up 
shavings and hauling them out in an 
ordinary wheelbarrow that enabled him 
to take only about one-third as much 
material at a trip as he should, I had 
a large hopper made for his barrow, to 
permit the hauling of a good load each 
trip. The hopper was supported by a 
frame of round iron, 36 in. square at the 
bottom and widening toward the top. 
The frame was covered with heavy can- 
vas, and the hopper was lifted from the 
barrow like a basket when emptying 
it.— M. C. Webster, St. Louis, Afo. 

Wafer Razor-Blade Device for 

Scraping Paper from Glass 
Show windows are often stuck up 
with posters, playbills, etc., the corners 
of which are frequently securely pasted 
to the glass, and removed with difficul- 
ty. A tool with which to scrape these 
off can be made of a wafer razor blade, 
fastened to a wooden handle. The 
blade is held by screws, through the 
holes in the blade, or under the lugs at 
the end. Kept near the window, this 
scrajKT will be found a handy tool.— 
L. IJ. Robbins, Attlcboro, Mass. 

Device Prevents Loosening of 

Eyeglass Screws j 

A defect in many eyeglass frames i' 
that the wings which hold the lenses, 
and fh rough 
/--'~-X /""N y-1 which screws 
f "^ ^ ^i4( P^ss, are so thin 
V y7 \\J *hat the scrc^v 
soon strips the 
threads, loosen- 
ing the lens. A 
thin, flat piece 
of suitable 
metal, three- 
pnintcd, as shown, provides a remedj. 
It is placed beneath the wing, and after 
the screw is driven home, the points 
are turned over, one of them in the 
slot in the screw head, preventiof 
the screw from turning. In tigtitraFf 



the screw, the point is raised. This 
device on a pair of glasses has pre- 
vented the shghtest turn of the screw 
for oyer a year. — J. S. Zerbe, Coytes- 
ville, N. J. 

Double-Drive Countershaft 
Arrangement 
On a rush order, floor space was at a 
premium, and a milling machine had to 
be set beside a lathe, in constant use. 
To get the miller going in good time, 
and with little expense, I put up a 
double-drive arrangement. After fig- 
uring the pulley diameters, for the re- 
quired speeds, two 14-in. pulleys, one 
9 in. and the other 4*4 in. wide, with 
set collars were mounted on the coun- 
tershaft. Both of these pulleys are 
loose on the shaft, and held in position 
by the collars. The drive belt from the 
line shaft runs on the 4^4-in- pulley 
when the miller is not running, and ii^ 
shifted over on the 9-in. pulley when 
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Washing Rack for Blueprints 




Ab Old Lalht and the Newlr 

DilTca from th« Sun* Coui 

the machine is started. This drive has 
given no trouble, and does not inter- 
fere with the running of the lathe. — 
Joe V. Romig, Allentown, Pa. 

CCircular areas of crosshatchin^, 
scratched into triangles near their 
comers, prevent them from .slipping 
too easily on the drafting board. 



In using this blueprint-washing rack 
the prints are spread over the gal- 
vanized-iron surface, which is first 




sprayed with water, causing the paper 
to adhere. The water is then turned 
on as desired, and the paper sprnyed 
until it is thorougbly develojied. 'rhe 
water is turned off, the paper is re- 
moved, and placed on the drying line. 
The water-supply pipe is supported by 
strap-iron brackets, and the wa.shing 
surface is built over a wooden frame, as 
indicated. A galvanized-iron drain 
gutter carries away the excess w;iter. 
—J. M. Morse, Brooklyn, N. Y. 

Clip Holds Door of Terminal Boxes 
during Tests 
A kink that I have found very handy 
while working in electrical-terminal 
and test boxes is the use of a clip for 
holding the door open, especially in a 
breeze. It is extremely annoying to 
have a door of a test box blow shut 
unexpectedly. This simple holder, 
which is made somewhat like a large 
clothespin, slips over the upper or 
lower edge of the terminal box near 
the hinge edge of the door, and is set 
in front of the door, holding it open. — 
A. Gcmmill, Ansonia, Co"LVtv. 




POPtll.AR MECHANICS I 



poses, divide the back^ound into 
squares of equal dimensions, and the 
size of the objects phntograjihed can 
be estimated readily in the picture, Iii 
the photograph of some smalt patterns, 
the copy board was divided into 3-in. 
squares, by me.ins of black strings 
stretched tiKhtly from brads driven at 
intervals on the edjjc of the board. — 
^ R. D. Stevens. Lawrence. Mass, 

RaiBing Shop Desk Increases Its 

Usefulness 
The man in the shop office usually 
Idoes not care to sit down to write an 
occasional order 
or note, and a 
desk with a 
chest-high writ- 
ing surface saves 
his time. The 
photograph re- 
produced shows 
a raised desk 
used by a ship- 
ping clerk. The 
arrangement 
also enables hira to get jiaper. tags. 
1 etc., from any of the drawers without 
stooping. 





Suggestions on Automobile-Tire 
Economy 

In extremely hot weather it is 
to start "Ut with automobile tins i 
trifle slack r;ither than puinj)ed up l« 
liard. The heat nf running will inJI 
crease the air pressure several pounds.! 
Never run a tire which show^ any pro- 1 
nounccd "give" when the car is rocked J 
Ijy hand. The moment the car shows I 
an unusual tendency to swer\'e, orl 
steers hard, stop and make sure that a ^ 
puncture is niit tlie cau^^e. 

High, Portable Lamp Standard for _ 
Shop Lighting I 

Unless the itluminalion of a Kbf>p isl 



ed. it will be ncf- ' 




unusually well pla 
essary tn employ 
local lighting at 
night, and on 
dark day.s. The 
use of the port- 
able lamp stand- 
ard, shown in the 
illustration, has 
been adopted in 
a large shop. It 
consists of a gas- 
pipe standard. 12 
ft. long, screwed 

into a heavy cast- 

iron base. A 

high-candlepower, nitrogen- filled lamp 
is used, providing plenty of light for 
accurate shop work. The lamp is moved 
lo the work, rather than the work M 
the light, and suitable electrical con- 
nections made. — C. M, Hall, St. I.odis. 
Missouri. 

Preventing Typewriter Platens 

from Becoming Grooved 
By using the variable line spacer frc- 
ipiently on a typewriter, or moving the 
platen .ilightly from its previous poM- 
tion. the entire surface of the ptatcn is 
written over, thus preventintr its hf- 
coniing deeply grooved. .L 
line after line is' written 
'>ver the same point < 











A Portable Baseball Backstop Built of Pipe 
and Wire Netting 



1 p. p. AVERY 



INSTEAD of the common make- 
shifts, a substantial portable base- 
hall backstop was installed by a ball 
cluh, anil proved popular and very prac- 
tical. It may he wliedcd to various 
positions and even transported to a 
distant field. By turning ihe front 
wheel sideways, 
the Stop is se- 
curely ancboreil 

^pift place. Con- 

ntalCt lll« frame 

HKl^-in. galvan- 

■'pH-iron water 
pipe, with elbows 
and fittings, a^ 
shown. T h L- 
wheels »re cast 
iron pulleys of 3- 



l'[-in. band iron, bent to shape, as 
shown, and for a bearing use a heavy 
washer. The trip part of the fork is 
rounded and riveted together to pass 
through the pipe connections. Drill a 
^^-in. hole at the top and fasten the 
fork to the handle, of % by l^i-in. 




iron. 3 ft. 8 in. long, arranged to Dc 

back when not in use. ^ 

heavy galv',n\vj.tA->M\tfrci»i'^ ^| 



gfifia 
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■■i Btretchc'l over the main frame, and 
heavy rluck, or canvas, is fitted over 
the I'livtr si-ition. Secure the wire 
me-h liy htiivy gaiv.inized-trnn wire 
MTiijiiit'ii arninid the ]ii]ie. Tlie ciinvas 
is j-eciired by lajipin^ it over and sew- 
ing it- A Ijasktt may be sfung under 
the lower front rod, in which baseballs, 
Imts, gloves, etc., may be carried. 

Canvas-Covered Wardrobe Protects 

Workmen's Clothes 

Considerable dust collects on the 

clothes of workmen and employes in 




_ „ of Work 

IjiiB PLini by Keeping Thtm 
in Duilproor Wirdrobci during V 

shops and workrooms in s])itc of pre- 
cautions unless a covered inclnsurc is 
provided for them. In a large man- 
(ifactnriiig establishment, wardrobes 
like that shown in the illustration are 
jirovideil for this purpose. Each em- 
ploye has a numbered cluthes hanger 
and' a portion of a hat rack aliove its 
place im the curtain pole, as shown. 
The clothes are placed in the wardrobe 
as the employes report for work, and 
nnlinarily not removed until the 
hour. The framework for the 



wardrobe is built up of 2 by 4-in. stuff, 
strongly braced. Tne hat rack is made 
of three strips set under the gable. The 
curtain pole is supported by wooden 
blocks, bolted into place. The dimen- 
sions shown may be varied to suii 
special needs. The frame is set on 
casters and can be moved handily. The 
gable is covered with compo board and 
the sides and ends with canvas. The 
side curtains arc buttoned securely 
into place when the clothes arc placed 
in the wardrobe. — Charles M. Peter- 
.sen, Buffalo, N. Y. 

Typewriting on Tracing Paper 
for Blueprint Reproduction 

In making duplicate copies of manu- 
scripts having inset illustrations, or in 
reproducing specifications, the blue- 
print process is often the most con- 
venient. To letter a considerable 
quantity of text is tedious, and. if prop- 
erly done on a typewriter, the result 
will be more satisfactory. Tracing 
cloth, or tracing paper, preferably of 
the unglazed onion-skin variety, may 
be used. In writing the text on the 
typewriter, reverse a piece of carbon 
paper under the tracing paper, so that 
the impression is made on both sides 
of the sheet. This will give density, 
and make the blueprints sharj). If 
white prints with dark lines are de- 
sired, a new sheet of carbon paper 
should be used, and this taken as the 
negative in making the prints. 

Enlarging Cylinder Fins Aids 
in Cooling Engine 

Repeated overheating of the cylin- 
ders of an air-cooled gasoline motor led 
to experimenting in an effort to pre- 
vent this trouble. The result was the 
fitting of disks, or split rings, of sheet 
copper, around the cylinder, between 
the smaller fins cast on the cylinder. 
The rings were bolted into place, b^ 
coming practically a unit with the cyl- 
inder. The heat is radiated rapidlyi 
and the cylinder is kept cool in spte 
of heavy running of the motor. 




POPULAR MECHAN 
A Traveling Crane for the Farm 



' On a large farm, operated with heavy 
faction engines and oilier machinery. 
[ method of moving or lifting heavy 
weights is often necessary. This 
traveiing crane is on a farm at Wil- 
liams, CaliX., and pays for its cost every 
year in time saved in making repairs 
or doing other heavy work. The con- 
struction can be simplified greally, to 
fit the needs of smaller farms, where 
only a small range is necessary. 

The supporting structure is of heavy 
limber, made in standard braced con- 
slniction, with posts securely set into 
the ground. The horizontal beams 
carry steel rails, on which the carriage 
rides. It is drawn along by a rope 
arrangement, which extends, through 
pulleys, t(i both ends of the framework, 
making il easy to move the carriage 
and load by drawing on the proper 
rope. The ends of the rails are guarded 
to prevent the carriage from rolling 



off. The carriage consists of a cross 
I-beam, braced to two wooden sup- 
ports, in each of which two flanged 




wheels are mounted. These engage the 
steel rails. The load is supported from 
the I-beam by a differential pulley, or 
other tackle. The tackle should be 
.suspended from a trolley, which ri<le3 
along the I-beam. 



A Truck for a Canoe or Small Boat 

A canoe mu.<t frequently be carried 
over a trail', or other place, and this 
work in made convenient by the use 
of a small truck made 
of two rubber-tired 
baby-carriage wheels, 
suitably mounted. A 
piece of %-\n. iron rod 
IS used for the axle, as 
shoivn. An old tnmk 
strap, two iron clamps, 
two small wooden 
lirackel..;, and a carry- 
ing handle of Yi by 1 %- 
in. band iron are the 
(iltings used. 

To make the truck, 
cut the main piece of 
I'i-in. oak. and out- 
line the lower section 
nf the canoe on it, as 
shown. Make the ^ 

cros.'i brackets, used to keep the truck 
steady, and fasten them with screws. 
Fit the axle into a groove under 
"lacn it by clamps, 



as shown. Secure the wheels with 
washers and colter pins. Attach heavy 
trunk straps at the ends. To use the 
truck, set the canoe in place, and buckle 
the strap around it. as .'shown. The 




it of BibyCarriiEC Whceli. can be Kro 
id CanicJ Handily in (he Craft 



iron carrying handle is placed under 
the opposite end. The entire outfit can 
be carried, knocked down, in the canoe. 
— ^J. A. Downs, San Francisco, C^V'i. 
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Gong Warning System for Freight 
Elevator 

A .=imjjle mechanic::! -afety device 
that '.vi^l i^ve return- i;i the way of 
immunity from frcight-cleva:--r acci- 
di":> can be 
rigged out 
fjuickly. f'longs 
are nttei! v- the 
frame of the ele- 
vator. 3 1 each 
^■■■.■r. •'■ ft. aliove 
it, with the han- 
dler belnv the 
hi-ll<. On the 
ti'p floor, a coil 
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hack to the original pfi?ition after wi^ 
A con>]ticuou* card near each handle 
r.-ad>: "Rinn Rt-ll before U^ing l-:k- 
vat'.r.'' The bells :ire the u>ual trip- 
;."'nf; pattern. Tlie jiull rod< ami 
liandk-? are «\ flat >tf.ck. ir.-n or s..fl 
stei;l, '■^\,', by 'I't in. Round stock can 
al.-o bf n-i'd, but rcf[iiire-i mure \V'>rk 
tu make the proper coiincctinjj joint.*. 
The n-e of jam nnt- makes a better 
j,,b.— P. A. Seipel. Indianapolis. Ind. 

Cutting Floor Openings with Hand 
Circular Saw 
In removing a few sections of floor- 
iiifj to install pipe or wiring, a handy 
way of cutting 
l!ic boards, espe- 
cially across the 
grain, is to use a 
small circular 
saw. This can 
be mounted on 
the S])indle of a 
han<i emery 
grinder, as shown. A handle should 
be bltod to the frame of the grinder, 
to steady it. and a projection added to 
rc5tt on the floor and aid in gauging 
the depth of the cut. An old plane 
blade is useful in cutting the tongue 
from the floorine. — E. C. Galbreath, 
Denver, Loio. 




Wire across Lamp Relights 
Acetylene Flame 

Thin piano wire placed slightly 
above and at rijjhi angles to the acety- 
lene flame oi an automobile tail lani;- 
has been found efiicient in preventing 
tiie light from going out without the 
knowledge of the driver. The wire be- 
comes incandescent, and reignites tlu' 
gas when the flame is jolted or bl.iwn 
out. The wire should be drawn nir, 
so that it is continually in the flame. 

Soofiiig Paper as Emergency Pipe 
Connection 



A quick, cheap, and sat isf actors* con- 

hich nection for pipes, to carrj* liquids noi 

under pressure. 




can be madeii 
a piece of one-ply 
rooting' p a per 
Roll the pa|Hr 
into a tube d 
double thicknt'-s. 
as indicated at.\, 
and tie it into 
place with wire 
or cord. Pipes or 
different sizes can be joined in this wav 
by the methods suggested at B and i.'. 
I'ipcs that are out of line can thus It 
connected, as shown at C, and by using 
heavy paper, and more thicknesses, a 
connection can be made that will stand 
being left underground for some time. 
—Henry Pimon, Laguna Beach. Calif. 

A Tough Cement for Pipe Joints 

A cement which has stood the action 
of 00 lb. of steam, in a pipe connection 
where rubber glands and white leaii 
had failed, is made of 10 parts of lint 
iron hling.s, and 3 parts of chloride >'i 
lime, with water added to form a paste 
So tough is this cement, that when two 
joints of D-in. cast-iron pipe, wdiich had 
been secured with it and left one night, 
were broken apart, the cement scaled 
oi]f a portion of the iron flange of one 
of them. TTie cement is applied in 
the usual manner. — ^W. S. Standiford, 
Youngstown, Ohio. 




bqTerrell Croft 



HTNING destroys about *in.- 
0,000 worth of property an- 
m the United Statts, largely on 
The United States Bureau of 
ktrds estimates that the yearly 
> about $8,000,000, but it is prob- 
jbat this is a conservative valua- 
Now, it can be shown from un- 
[ statistics that buildings prop- 
aid scientifically equipped with 
5 protection ar& seldom, if ever, 
I. Reliable statistics indicate 
^htning rods, even as they are 
Irily in-flalled — and they are not 
^ s arranged most effectively— pre- 
ttt least 90 per cent of the possible 
Big damage, Lightning rods, so 
u of Standards report asserts. 
j fire hazard from lightning as 
as 99 per cent, in the case of 
Every individual who owns, or 
I, property, will find some 
bl knowled^je on this subject 
Be, aa set forth briefly in this 

irary to general impression, to 
[ lightning rodding so that it 
t most effective re(|uires special 
idge. and experit-ncf. Any light- 
lodding placed on a structure, 
d one end is connected with Ihe 
^(1, affords some protection, hut 
I is to obtain maximum protcc- 
btth material purchased at reason- 
q>ense. 

lightning-rod practice is 
the result of practical espe- 
I because it is seemingly impos- 
i duplieate in the laboratory the 
I conditions of. and the enormous 
qnantitica involved in, a 
ing flash. Tn the appliances for, 
i the arrangement of, a lightninp- 
Itallatton, simplicity is desirable, 
' ftmnf tf[1 wmaidi^ration <t are al- 



most, if not quite, as important as tfe 
electrical features. 

Some of the terms used are indicated! 
graphically in Figs. 1 and 3. An aerial 
terminal, a point constituting the upper 
extremity of an aerial terminal; the 
conductor, usually a cable or rod inter- 
connecting the aerial terminals an< 
joining them with the earth connei 
tions; the earth connections, and othi 
parts, are shown. 

Whether iron or copper shouM b( 
used in the conducting portions of 
lightning-rod installation has been 



rdr^ 




much-debated question, and both sides 
are partly right. In the light of ex- 
perience to date, the situation sv/.e'^ up 
as follows: Electrically, one may he 
as good as the other. With cither 
metal, there muat be sufficient tnaterij 
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tha;'. li'-fCi com- 
a:i'[ r-;i?. un-'-cr 
■n-. ;■.:! almost in- 
-r.-ir.! iron and 
. .; .-r^kir.g. ?h.-.rt 
live In cer;;iin in-t:ino.--. u-Ii't-s iron 
liK'.. ■.::■::■.!; ro.l- liavt Ll-'-:! i::-tM;rfI in 
or where tiic nir i? pure, 
! t-.-:i k.-i,t pr.i 



mi-n.i;;! ir-.:i or 



-.-h-TL- tl;'-v hr. 



1 I;;-!'il f'T ni;iTiy ye;ir<. 
I'rom '.Ik: 'l.-iii'ljviv.t of H.-mpornry pro- 
t-<~i:i,'. -t i!i:ik'- littli; ditiVrt-ncL- whii-h 
iii'tiil i- ii--'I tor t^.^■ r>'Minur, pr-.vMcii 
I'r.'T'- i- IT I'.'.i •_'!■. ■•< it. .\n iroii-r. ..I in- 
-tr,ll;itio!i, .orrc'-tly <li-i".-c'l. will :.:'- 
■■■.r'l IT.;! !i nvin- c-fu-ctivL- jirotcctimi 
■.-liil.^ ir l;.-t. ilinn will :i rop;„;r-rr..I 
iii-i:i!l;.tio:i .-tpjilif-d wiihont rcf^anl 
lo li.'- [.!:■. -ic;:! Kirls. I'lirtlicrmi ire. 
nir„-y. Ii-.!;i-v..-i;rl,t. coppt-r-c:J-l,- oai- 
'1-f'ior ".iiii.ri-iiiic ■, i-ry small diamettr 
V in-- i i.n.li.'il.ly Tio't a- jrom] a-; a 
l,<-:,vy-v.-ir'- r. .ndnVior l)fcaii-t t1ic fniil 
"'j.|i'T i- lik'-lv to Ijc broken mecb.-in- 
i.;j11y. Il i- po-sit.lc that, with tlic^c 
<oti'liiioii=, ihc iron wouM last I'mgi-r 
■n tlic cojijjcr. 
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>!-.;u'ii or should r.ot the l:ghtni:u' 
ri- i-V.r.g be i:;juia:cd froTn a Stiillitiii 
is ar.-wered fairly by th!? fact : '■':^^ 

n::-.i'--r •! Tr:a:'-ri::! r. .-.v reL-vmnit-n 1 :;:; ' 
ium:-h ■Ti-^utiit-ire for the roddir.c 
From a : :;y>;cal standpciiin, it i.* nn- 
desira'ile to !:;-uIate the rodding from 
a :.u:M:t:£r. ar.d a grent majority oi tlu- 
r':;:aMi: ::::!;::i:nj:-ri:-d maniiiacturtT* 
'!;?ciT;::"'.:i-d the u^e oi insulator-; l":n; 
ag-.-. H. wr\i.r. it is probable that iw 
t'inrni-tive i:isiilators. as inptalled. are 
alni'S! ini-rtective a^ insulators, pnr- 
ticularly wiuii they are dirty or moi-t. 
These are in i.-ert.iin ca-es the cau-*e of 
inductive "?idi.- ilashes," because thev 




An Ideal Lichinm 

may prevent all parts and the contents 
(if the iniilding from rapidlv attaining 
the same electrical potentiaf as that « 
the lightning-rod system. 
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Typical IniuUatioa oa Vaiioni BHidcDtial Buildinii 
Material beini Catrl 

The ideal lightning-rod installation 
woiiUl be a metallic cage surrounding 
the structure. The cage should bo elec- 
trically connected to the enrth and sur- 
mounted with metallic points, as 
shown in Fig. -i. In practice, installa- 
liMiis arc not made in this way. except 
wIktc powder magazines, oil tanks. 
and similar structures, are to hv. 
protected. Cheaper methods provide 
protection which, though possibly not 
(jiiite so effective, experience has 
shown to be adequate. n"he practical 
problem in arranging protection for a 
i)uilding is so to dispose the minimum 
amount of material that maximum [iro- 
tection will be afforded by it, and so 
that it will ai)proximate tlie ideal 
prounded-cage arrangement of l''ig. :). 
Figures 1, .">. and (i illustrate examjiles 
of typical installations. 

The conductor should preferably be 
of coiiper. It may be round, flat, tubu- 
lar, or of star section, and solid or 
woven from wire strands, provided 
it possesses sufficient mcclianical 
strength, and conductivity. Since 
stranded cable is mechanically more 
ilp.=irab!e than a tubular arrangement. 
it probably presents the best form of 
lightning conductor. There is no valid 
practical objection to a solid conductor. 
except that it is difficult to handle and 
to install. It mu.st ordinarily be manu- 
factured and shipped in relatively short 
lengths, which are joined on the job 
to form the complete conductor. Joints 
are undesirable, if they can be avoided. 



If a stranded conductor is used, no 
strands sbi.uld be smaller than Ml in. 
in diameter. If the strand wires arc 
too small, they will be mechanically 
weak. There is no reason to believe 
that "lightning travels in a spiral"; 
hence, twisted conductors have no ad- 
vantages, on this ground, over un- 
twisted ones. 

In attaching the conductor to the 
building it should preferably he held 
thereto willi clips of the same metal 
as tliat of the conductor. If dissimilar 
metals are permitted in contact, ibis 
may, under certain conditions, cau-^e 
an electrolytic action between them, 
which will eat away one of the metals, 
at the ]Joint (.d their contact, ("np]ie]' 
Ktrajis. similar In ])ipe >lra])-;, are nrdi- 
nariiy ulili/ed for -uppnrling round 
cable conductors. Specially designed 
fasteners are used where t!ie conductor 
is not of circular cross section. .\- a 
general [iniposiiion. the conductur 
should be supjiorted at least every ."i 
ft. in vertical runs, and e\erv -ii;.' ft. 
in horiznnlal runs. .V eunduetrir >liould 
never be suppnrted with nails driven 
through it, or driven in at one -ide and 
bent over, particularly if it is of cable 
form. Such treatment will certainly 
sever some of the strands. 

CThe tendency of varnish to "crawl" 
on the .<ccond coat, in cold weather. 
may be tiverccmie by applying benzine 
on the first coat, jiermitting it to dry 
before applying the second coat. 
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A Novel Footbridge of Woven Wire 



a lew muments the carbon deposit is 

removed. The shot docs not scratch 

S|iaiiniii{; a nmall stream on a farm the glaze on the porcelain, or injure its 

in .\)ir-i'juri i~ a novel footbridge which insulating properties. It may be uned 

a farmer constructed out of woven repeatedly. — Thomas W. Benson, Phil- 

a-tciphia. Pa. 



Rigging for Grinding Screw Threads 

Grinding of hardened screws, worms, 
etc., such as are used in talking ma- 
chines, sewing machines, and ordnance 
work, was done by cutting the thread, 
hardening the work, and straightening 
it i>n centers. This method was slow, 
custly, and inaccurate. The method 
.■ihiiwn is now in daily use in a large 
sho|), and is very satisfactory. 

(H the two spring centers, C and D, 
the tail center D has a helical spring 
of about one-half the strength of the 
spring in the headstock C, and the 
function of this weaker spring ts to 
keep the centers in place, while the 
spring in C holds the thread against 
the flat spring A. These centers and 
springs fit accurately in the bores of 
the head and tailstocks, with no lateral 
play. 

The indexing attachment is clamped 
to the huad of the grinder, and the 
flat spring, at A. is set so that when a 
point in the thread being ground 
passes the emery wheel, it reaches the 
flat spring as soon as possible. The 
screw to be ground is turned by hand, 
and as it is turned in the direction of 
the arrow B, the screw is moved in tlie 
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Wire siipp'irlfd on hi-avy fence posts. 
rill- bridiic will support a load of .sev- 
eral jxTSuns, but is <trdiiiarily used 
i>tily fur line ]K-rson at a time. Strong 
wiivi'H-wire fencing was stretched 
.'uTciss llic stream im posts, set -'( ft. 
apart antl stntngly braced witii 
aiichorcil wires. Six-inch boards, 1 in. 
iliiik, wiTc fa.-tened un the second hor- 
i/iiiii;il strand of the fencing, and the 
li'ianls further snpjxirtcd by lacing 
win; around lliem, and attaching it at 
the same lime to the several lower hor- 
i^iiiiial -Irainis of wire, as a safety fea- 
iiire - ( lerirgc M, Petersen, Buffalo. 
N\w Vork. 



Spark Plugs Cleaned with Bag of Shot 

A small . L.th hair IllKvl with fine lead 
^liol i-aii be carried in the tool chest of 
an auto without tnmlile and is of great 
as-iisiiiiire in cleaning spark plugs. 
After |ilai-ing a few drops of gasoline 
on the plug, the mouth of the bag is tied 
arntind the jdug body by means of the 
tie strings. By taking the plug between 
'' ^'ugers and shaking it up and down 




The Eowrr Wheel Grindi 



direction of the tailstock, the stronger 
si)ring in C compressing the weaker 
spring in D, and the cut of the emciy 



■eel is regulated by the flat spring 
A. 

This methud has many appiicaliuns 
iper and spiral dividing-head wtirk. 
in siimr cases where ;i divitlin;; 
tad is useless, the work may be 
Jbdily done. — J. B. Murphy, I'lain- 
pd, N. J. 

initary Shields for Shop Cuspidors 

111 a large sluip, where numerous cus- 

pi dors were provided, the floors and 

^^Halls around them soon became insan- 

^^Bry, and it was decided to provide a 

^^Kndard type of cuspidor and a shield 

^^mat would overcome this objectionable 

feature. Enameled basins filled with 

sand were used, and a shield of sheet 

iiK-tal to fit over the basin was devised. 

One hundred of these were made 

cheaply and distributed about the shop. 

They are easily cleaned with water 



behind screens C. When the ship is 
forced to the end of the tank, the draft 

from the fan at that end strikes tlic 




Hany •.uipidori Provided wTlh Mttil Shiel 



fnira a hose, and the results were much 
ptler from a sanitary as well as a prac- 
" ■ standpoint.— Alfred J. Bell. Pe- 
, Mich. 

Blfystery Sailing Ship as Window 
Display 
which excite the curiosity 
spectators are often useful as win- 
^ displays, and it is on this basis 
; the mystery sailing ship keeps a 
iowd before a window in which it is 
nilaved, A small wooden ship with 
Is IS placed in a tank, which has 
unded ends and is partly filled with 
later. The ship D sails around the tank 
h as indicalrd in the dingram. becnuse 
' '" ' I two fans, B, hidden 
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sails, shifting them, and driving the 
craft to the opposite end, where this 
process is repeated. — R. S. Matzen. 
[■nrt Collins, Colo. 

Gas-Mantle Fixture Used as a Blow- 
torch 
The portion of a gas-mantle fixture 
liaving an air shutter can easily be 
made into a liunsen burner, or a blow- 
torch of considerable force, by flatten- 
ing the round end A into the form 
shown at B. The fixture is attached 
to a gas hose, and the air shutter regu- 
lated to produce a sharp blue flame 
with the desired pressure. This simple 
arrangement is often useful where a 




Bunsen bunier of the ordinary type, 
having a base, is not practical.— M. J 
Doyle, Cleyel^dj Obto. . 
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Compression Coil Spring with Double- 
Action Case 

An arrangement of a coil spring in 
a case so that the spring will be com- 
pressed both when the points of fasten- 
ing. A and B, are brought farther apart 
and closer together is useful on doors 
and on many mechanical devices. A 
typical housing of a coil spring in a 
case, such as would be suitable for a 
door, is shown in the illustration, which 
is a longitudinal sectional view. When 
the points A and B are brought closer 
together, the collar C acts on the 
spring, compressing it against the col- 
lar D, and the bolt head slides in its 
pocket. When they are brought farther 
apart, the collar D compresses the 



spring against the collar C, bearing on 
the end of the cylinder. — George M. 
McGinley, Woonsocket, R. I. 

Chuck on Emery Grinder Used 

for Washing Bottles 
In a shop and laboratory, an emery 
grinder was rigged to provide a handy 
power bottle-washing machine, by 
mounting a chuck from an old drill on 
one end of the grinder spindle. The 
chuck was set on a ^/^-in. rod, and this 
was threaded into the spindle. The 
bottle brush was gripped in the chuck 



Pockets on Switchboards for Memos 
of Special Calls 

The traffic manager of a telephone 
exchange handling a large number of 




BottlM w«r* Wuhcd Qnichlr and Thatouthlr bv the 

Um oI Thii ImtToviMd Waihioi HicblDC 

Atucbcd tB the Smirr Grindir 

and the bottles slipped over it. and 
held in the hand as shown. — P. F. 
Jamison, Chicago, 111. 




Telephone Service wei Improved by Providinc ■ 
Code Pile for DeUyed Tell Cilli 



long-distance messages found that his 
operators lost considerable time in 
keeping track of their ticket records of 
toll calls that could not be completed 
immcdiatel}'. To keep the "delayed" 
tickets constantly before the operators, 
pockets were constructed along the top 
face of the switchboard, each pocket 
marked with the code letters showing 
the reason for the delay in handling the 
message, as UDLW: "Party called for 
is out ; left word for him to call." The 
pockets were made of light tin. painted 
dull black, and lettered in white. The 
scheme is very successful in speeding 
up the service, keeping delayed call 
tickets in sight of both the operators 
and the chief operator in charge. — E. 
C. Blomeyer, Waco, Tex. 

Soldering Wrought-Iron Rings 
by Dipping Saves Time 

Certain kinds of machinery require 
the use of wrought-iron rings, made of 
cylindrical bar iron of small diameter. 
It is common practice to solder to- 
gether the ends of these rings by the 
use of a soldering iron. When a large 
quantity of these rings were made at 
one time, it was found more econom- 
ical to suhstitnte a dipping process. 
After the ring is formed, the ends are 
dipped into a pan of molten solder. 
This method reduced the soldering 
time 50 per cent. — ^Joseph Plogmann, 
Cincinnati, Ohio. 
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A Swine Cafeteria in a Barrel 

To make this "help vourself" eatiiij; 
iini?c- i'lT swine, which was Iiuill at the 
U^nne^l■la Aijncultura! College at a 




ir..iijrh ;iini jilatt'trm arc made oi 1-in. 
lumtiir. iiini the rim is i.f 2 by A-\n. 
pitce-. <liiar'J5 may be attached lu 
keep ihc pig;; irom PXitirig out the iVed. 
as detailed at B. This oiittit accommo- 
dates ]-i shoats or >ix full-grown ani- 
mals, at a time. The barrel feeder i* 
cheap and simple in construction, and 
its durability is limited only by the 
material used fur the trough,-:— H. i^- 
Mclmyre, Madison. Wis, 



Builder's Survey Level with Sights 
from Old Rifle 

This homemade arrangement pro- 
vides a means of ascertaining trin' 
levels on buildings, floors, 5ton*. 
fmindations, etc.. and is made of ma- 
terials ea>ily (ditainable. Make a 
tripod, using the top plate and the at- 
taching wing nut from an old camera, 
if po.ssible. Band iron is bent, as 
slujwn, and on the top arms an v\<\ 



cost id A<1.5(i, including labor, obtain an 
empty barrel, some biiards. nails, a 
piece i>f sheet iron, and Mime strap- 
inm an^^Ies. The barrel is sujiported 
slifjhtly above the ])latfi)rm, and the 
grain, or latikage, feeds out around the 
lower eiiil. fnmi the sheet-iron cone A, 
.\iigle irons, as dctailcl. kee]> the 
barrel in jiosition. Tw.> slots perniii 




sup]i' 
lugh to 



, to be slipped out far 
■ar the bolts in the barrel, 
stment of the latter. The 




]iair of rifle sights are soldered in phce, 
taking care to get them very accurate. 
I'ix a jjockei glass level, about i in. 
long, on the direct center of the iron 
braeket, by the use of two ordinarj- 
carpenter's s'lu.ircs. The level in its 
level position nui-^t be absolutely par- 
nllel with a line through the peep-sigln 
centers. Insert small paper washers 
under the pi>ckel-level clamps, and 
after the sights are soldered to the top 
ends of the bracket, it will be ea^ to 
< ibtain an accurate paralleL TliRe 



holes are ririned in the iron level 
hracltet, the center one tapped for the 
camcni -tripod thumbscrew, by which 
the tripod is fastened to the level 
bracket. The other holes are for secur- 
ing the pocket level. Old rifle sights 
arc easily obtainable at a locksmith's 
shop. The plumb bob is suspended as 
shown. 

B A Wu-e-Gauze Stencil 

^KA good background stencil can be 
made by attaching letters and figures 
to wire gauze, the color being applied 
over the lettering, producing a back- 
ground of the desired color. This 
stencil is flexible, making it useful on 
irregular surfaces. 

A Tipping Cradle for Carboys 

Large bottles ur carboys cannot be 
handled safely while pouring out the 
contents by tipping, because of their 
weight and shape. The arrangement 
shown is built of wood, and makes the 
handling of carboys safe and conve- 
nient. The carboy is placed on the two 
rockers: the frame of the carboy is 
gripped by small nails, which protrude 
'/4 in. from the upper edges of the 
nx-kcrs. A strip nailed to the sidc^ of 
the rockers holds the carboy from slip- 



Torch for Burning Off Old Paint 

A device for burning old paint, or 
enamel, from automobiles, carriages, 
passenger cars, locomotive cabs, etc., 





■ iDd Other Liquids miy bi 
fay the t;>eof Thii C» 



ping from the cradle, The handle gives 
a good hold in lipping the device. — 
John E. Cahill. Jr.. New York. N. Y. 



which is very 
efficient, consists 
of a coil of pipe 
fitted, as shown. 
,.Xfc, with a -Vi^-'m. 
globe valve and 
other parts. Gas can be used with it. 
or a reservoir filled with oil and con- 
nected by hose to an air line, which 
forces the oil out through another hose 
connected to the ^U-in- globe valve, can 
be utilized. The globe valve regulates 
mainly the flow of the oil. and the 
needle valve controls the size of the 
flame. 

The user holds the device in one 
hand, and goes over the painted sur- 
face, keeping the torch moving slowly. 
and then holding the burner away, 
while he removes the burnt paint with 
a scraper held in tlie other hand. In 
using oil, the coil sen-es a twofold pur- 
pose, helping confine the flame to a 
proper area, and the flame passing in- 
side the coil heats the oil being forced 
i'Tough it to a high temperature by 
'le time it gets to the burner, thus pre- 
1 iring it for combustion. — Joseph K. 
Long. Renovo, Pa. 

CConcretc that collects on a mixing 
machine can be removed easily if a 
heavy coat of grease is applied to the 
surfaces where the concrete collects be- 
_fore rte mixer is^ut into ot>eratloti. 
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Safety Mirror Attached to 
Automobile Mudguard 

A novel way of mounting traffic mir- 
rors on automobiles, instead of the 
usual ])osition at 
the side of the 
windshield, is on 
the mudguard of 
the front wheel, 
facing the driver, 
using only ordi- 
nary pipe fit- 
tings. A crow- 
foot, or flange, is 
attached to the 
back of the mir- 
ror, into which is 
fastened an ell and straight piece of i/j- 
in. pipe, long enough to extend a few 
inches below the mirror. A crowfoot 
is also fastened to the mudguard. The 
mirror frame and fittings are painted 
the same color as the car. A better 
view of what is going on back of the 
machine is obtained by the mirror in 
this position, — Harry Slosower, Pitts- 
burgh, I'a. 

Old Steel Columns Reinforced by 

Concrete Casing 
Structural-steel columns, that are 
rusted to such an extent that further 
painting is both 
madvisable and 
ineffective, may 
be kept in a good 
state o f pres- 
ervation and be 
strengthened as 
well by incasing 
them ill concrete, 
as shown. This 
system i s ap- 
plicable to many 
types of columns, and if the concrete 
is carried to the top, it really becomes 
a rein forced-concrete column, the steel 
furnishing the reinforcing for the con- 
crete. .Such work has the further ad- 
vantage of being possible to construct 
without removing the column from the 
load jt is supporting. — H. P. Roy, 
'sas City, Mo. 
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White Opal Glass Useful 
for Headlights 

An excellent headlight lens that elim- 
inates the glare, gives an ample amount 
of light when the lights are dimmed, 
causes no perceptible loss of light on 
the road in front, while giving more 
light on the sides of the road and being 
easy to keep clean, can be provided by 
using panes of white opal glass cut to 
the required size. It costs a little more 
than paper dimmers, but much lesf 
than patented lenses. This glass givef 
a pleasing cream-colored light. — Hor- 
ace M. Fulton, Washington, D. C. 

Ripsaw Cuts Large Nail without 

Injury 
A nail-cutting trick which has many 
practical uses, and which wilt interest 
users of hand- 
saws, is per- 
formed as fol- 
lows : The per- 
former an- 
nounces that he 
will cut off a ten- 
penny nail with a 
ripsaw without 
injuring the saw. 
He then notchc-^ 
the back edge or 
the saw with a hammer, as shown, and, 
driving the nail into the bench or into 
a block, cuts it off squarely with the 
notched edge. This will not deface the 
saw if the notches are made small, and 
even adds to the tool's usefulness.— 
E. Ward, Detroit, Mich. 

Pipe Cutter Marks Kound Stock 

for Sawing 
Careful work is necessary to saw off 
round stock with a square end. andtht 
sharp edge resulting is undesirable in 
many instances. By marking a V- 
groove in the rotmd bar at tiie line 
where it is to be sawed off, a euide is 
provided for the sawing, and the ejge 
IS neatly beveled off. when the cot » 
finished. Use a pipe cutter lor tiv 
groove. 
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Babbitting Mountings for Ball 
Bearings 

When a ball bearing is used in as- 
sembling machines, the housing, or 
mounting, should be finished to close 
dimensions. This work is expensive. 
A quicker and cheaper method is to 
make a dummy of iron, exactly the 
same size and shape as the inside of 
the housing. It should be polished, so 
that no babbitt can stick to it, as 
shown. The mountings are made in 
halves. When ready for pouring the 
babbitt, the dummy is put in one of 
the halves of the housing so that the 
shafts of the dummy are resting on the 
proper bearings in the housing. In 
order to prevent the hot babbitt from 
running out at the ends, fire clay, or 
whiting mixed with asbestos fiber, is 
used to seal up the ends. The dummy 







HAL^ or BALL-eCARlNA 
HOilSINQ 



DUMMY. OF MCTAL 



Housings for Ball Bearings can be made Quickly 
by the Use of a Metal Dummy 

is removed when the babbitt has 
cooled, and the other half of the hous- 
ing is babbitted similarly. — Joseph 
Limbrunner, Shelton, Conn. 



Wire Protective Screen Increases 
Usefulness of Vacuum Cleaner 

In the cleaning of trays containing 
small screws, and similar fittings used 
in shops. It IS inconvenient to remove 
the articles in order to get at the dirt. 
Especially when the parts are small, 
snch as metal type, the use of a power- 
ful vacuum cleaner is not practical, and 
blowing out of the dust is not satis- 
factory. By covering the trays, or 
other places to be cleaned, with wire 
screening, and rattling the contents, 
the dust may be effectively and quickly 
removed with a vacuum cleaner. — ^John 
Robinson, Hillsdale, Mich. 



Barrel Truck Made of Pipe and 

Fittings 

Adjustability to various sizes of 
loads and great strength arc features 
of a truck made of pipe and 
fittings. To make this 
truck, obtain two 'Yi- 
in. pipe crosses, A ; 
two tees, D ; a d- 
union, F, and 
suitable 




The Truck is 
Shoved under 

the Load, 

Which is Held 

^=- by the Hook, 

Adjustable on 

£ and at D 



lengths of 'Vi-in. pipe for the other 
parts. Bend a section of pipe, 20 in. 
long, as shown at 1>, so that the ''U" 
is 18 in. wide. Thread each of the ends 
and flatten the central portion at B. 
Join the crosses on this ])iece, as 
shown. Thread and shape the piece C, 
which is ')! J ft. h)n^, to the same width. 
Slide the tees I), fixed to tlie ])i])e IC, on 
pipe C, selling the hook in place. 'J'lur 
latter is made of -'is-in. round iron, to 
slide on pi])e 1\. The hook and the I)ar 
and tees 1) inav he moved as desired. 
Fit the union and a suital)le nij)ple at 
F. Run an axle thn>u^di the crosses 
A, and ])Ut on the wheels. To use the 
truck, run end l'> under the barrel, or 
crate, and place the hook over the top, 
holding the load securely. — S. N. Mil- 
ler, Denver, Colo. 



Emergency Fuse Circuit for Motion- 
Picture Lanterns 

To save time in exchanging fuses in 
a niotion-picture-show lantern room. I 
devised the plan oi wiring shown in 

^ A y B 



S 
9 



iiC3»H5r 




WIRES TO LANTERN- 



The Operator Simply Throws the Switch into Circuit 

with the Extra Fuse Block, If the 

First Set Blows Out 
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rn^m. C'-n*ii;ti!iK -iiTijily of a 
ip-/. knife twitch cjiincctc-l 
, -u.- i.l'K-k-. ", ;.^ t'. thro-.v- 
;!i'-i!i iiitu u-c at will. Thuj. 
burns 'Hit. it is only ncce-sarj- 
l!iri>v.- t;.'; -wiich uvcr, ainl g'> ahea'i 
li n 11': .V .-'-t '.f fuse-, while the 
tii-oiii '.lie may Ik; replaced at 
lire. — Fre'l Kuhlmann, Peru, Xeb. 



Hinged Tread Covers Puddle at Worn 

Doorstep 

Often it is desirable to lay a board 

(AIT '-i -]ii>t where water is ajit to lodge 

mt-i'Ie the df.>ijr>ter). An im- 



]ii-t 



jj mf ^ — '"• 



The Wooden 



d Bridge* 



ep. Where Puddlem For: 



, Worn Piece io the 



jirovemcnt on this method is shown in 
ih<- -kclih. lieinfj a riser ;ind a tread 
hiiit,'e.i. by nieans of two bent iriin 
stra]>>, to the door frame. Tht; hint^i-s 
bold tbir -Ie() in place and permit its 
bi-intt raised when sweeping. — .Mbert 
iCHrien. UnlTalo, X. Y. 

Stereotyping without Special 
Apparatus 

I-Vripiently it happens, in small 
ni-ws]iaper or ]>riiiting ofliccs not pro- 




ide.l 



vith 



■tereotypmg ftjuipnu-iit. 
that *onif ii'Iveriisi-r wants a cut ni;iiK- 
ir. .m a papvr matrix, and it can l>e d. .iif 
with very little trouble, as follows; 
The mat i.*; warmed, and laid on a pre- 
viously warmed stone, or other flat 
surface. .\ 'lam of column rule i- built 
around it. and liehl in pusiti'm by 
weight> agninjt the outside- 'I'he dam 
is tilled with metal, and, after cooliii,i;, 
the casting is cut d.jwn to s'i/a:, ami 
made type-high by pasting paper it 
brist'jl board to the bottom of the cut. 
—J. .S. Hagans, Toledo. O. 

Device for Unrolling and Measuring 
Wire Mesh Handily 
Screen wire, when being unwonnil, 
has a tendency to roll toward the pari 
that is being unwound, and wilt not 
remain still. To remedy this, a hanb 
ware man made an arrangement as 
shown. A counter, about 12 ft. long, 
was used, on which to unwintl the 
wire. On one end of the counter, two 
rollers, 'i in. in diameter, were placeil. 
about 4 or 5 in. apart. The rollers 
were set so that the roll of wire can 
be placed on them, and then be un- 
wound. The weight of the wire hold' 
it on the two rollers. Rolls of screen 




wire can be kept handily under the 
iiiunter on special shelves. — Lee M. 
Delzell. Maroa, 111. 

CBy slitting the point of a pen-fillini! 
quill on an iiik-bnttle stopper and bend- 
ing it into a cuplike form, ink can be 
transferred to the ruling pen more 
handily. 
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DidiDg Cabinet for Drafting 
Equipment 

lion is made lor tlie storage of 
variel; of drawing cqui|>nient 
ments, pens, brushes, inks, etc. 
lall space, by the cabinet ^^' 
and the contents are readily 
Ic when needed, or in use. It 
placed on a stand or drafting 
at a better arrangement is t'< 
it on a swinging wall bracket, 
radius that the contents can be 

the most convenient position. 
Rot in use, the materials are 
into their places, and the cabi- 

d up .and swung out of the 
*Jo dimensions are given, as 
ill be governed by the equip- 

1 be housed, and the space ac- 
iations. 

butfit, as shown, consists of 
tys and an outer case, the upper 
er trays C and A being mov- 
lile the center tray B is sta- 

Thc various kinds of materials 
lis suitable for the compart- 
rc sutnjcsted in the photograph. 
Btruction and operation of th<- 
e shown in the sectional view 
he case is closed the compart- 

slides back into its original 
riie compartment A folds down 
■ted by the dotted line, and the 
) folds forward to its dotted 
. The brace K, which is held 
by the clip F when supporting 
id tray A, is released and folds 
cover section D. when the 



ffg^*»^' 



t the Ktthod of Folding the Vatious 
*lan. into tht C.bioe. 

closed. The compartment C 
I into place by a metal strip 
f jhejroond-head screw G. and 



to a hole bored in » ■ 
corner of the lowpr 1 




. Comp.ctly Art 
asliy AcCEisiblc 

section.^T. T. Sturgeon. Los Angeles,! 
California. 

Tool for Fitting Piston Rings 

When assembling the pistons and 
cylinders of gasoline motors, trouble is 
usually experienced in inserting the 




piston rings. Ad effective tool for this 
purpose is shown in the sketch. A 
piece of music wire. I'm in. in diameter,' 
is given a turn around the piston ring, 
and the two ends are fastened in the 
proper ends of the levers, as shown, by 
means of the clamping screws, with the 
handles wide apart. When the handles 
are brought together and clamped in 
the loop, the wire is tightened up and 
the piston ring compressed, so that it 
will readily enter the cylinder. The 
tool can be made to suit the pistons, 
and should be made of V^i by ■%-!». 
strap iron, and about 9 in. long over J 
all.— W. B. Burr, Boston, Mass. ' 

CA good working surface is provided 
on a drafting table by covering it %vith 
smootlij heavy paper. 



I 
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Cutting Thin Metal Washers by Hand 

W'licn \va>hers arc needed, heavy 
nvUil or to()l> with which to make 

them are some- 
times not at 
hand. Washers 
made of thinner 
metal may be 
substituted, sev- 
eral being used 
U) buihl up the 
j)roper thickness. 
An easv method 
of cuitinj^ these 
is l») mark iheni on the sheet metal, 
trim ilu-m off on the outsi<le, and cut 
llie centers out with a cold cliisel. 
Turn tlie washer as the cut progresses, 
guiding the cliisel on the vise. — Hugo 
Kretschmar, West Xyack, X. Y. 




RIVET 



Setting a Rivet Handily in an 
Awkward Place 

To gel a rivet into an awkward hole 
so that it can he riveted from the out- 
side, ])Ut soft 
lainidry soa]) on 
tiie end of llie 
finiL^^er, j)ress the 
rivet in firmlv, 
a n d p u t the 
linirer at t h e 
ri\ et hole. With 
tlie nther hand, 
put tiie nail in as 

;i leader, and work the rivet into the 
hole. .\ small countersunk hole in the 
end of the ri\et makes it easy for the 
nail to eni;a<a' the rivet. — Arthur F. 
Sttrn, Milwaukee, Wis. 
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Measuring the Velocity 
of a Stream 

To measure the velocity of a stream, 
ste]) off nr measure l'^» ft. along the 
hank, where a straii^ht course may be 
fountl. Throw several floats — tightly 
I'orketl bottles will do — into midstream, 
and time them over the V20-ft. ccnirse. 
The average time of all floats divided 
into lt)0 is the average rate per min- 
Water flows faster at the top of 



the stream than at the bottom and 
>ides ; the ratio of 100 to 120 is about 
the proper one to correct for this fact, 
giving the average velocity at a given 
cross section. By using the riO-ft. 
course, the calculation is simplified. — 
R. Z. Kirkpalrick, Washington, D. C. 



Gas Engine Transported by Rolling It 

on Fljnvheels 

To obtain the maximum hours of 
daily service from a g^s engine, I was 

obliged tr) move 
it from place to 
place. By using 
squared pieces 
of timber under 
the flywheels on 
which to roll the 
engine on the 
wheels, this work 
was made easy for one man. By turn- 
ing the wheels the engine can be moved 
readily considerable distances, the tim- 
ber being moved forward as required. 
The water tank should be empty. 
Timbers 4 ft. long are handiest, es- 
pecially in turning corners. Unless in 
a dusty place, it is well to open the 
compression-relief cock when moving 
the engine in this way. — J. E. McCor- 
mack, Ilaliburton. Out., Can. 
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Handy Wrench with Drift-Pin Handle 

When erecting or installing ma- 
chinery where cast-iron flanges, with 
bolt s, connect 
the parts, it is 
often necessary 
to draw one of 
the flanges into 
place, to get the 
bolt holes to 
match. \V h e n 
there is not sufll- 
cient clearance 
to use a mandrel 

or drift pin, a rod bent to a short rijjht 
ani^^le is handy. An angle of this kind 
forged on the handle of a wrench, as 
shown, combines two useful tools, and 
has proved quite popular, as indicated 
by frequent borrowing of it* 





Cable Trolley Rides over Guy Wires in Its Path 

By J. S. 2ERBE 



THERE are many places where it 
is imposisible to run cables for the 
transmission of carriers for ore or other 
prticlucts around mountain sides, or 
arross gorges, without using guy 
wires laterally from one or both sides 
uf the cable. The suspension of the 
buckets, below such a winding and 
stayed cable, is accomplished by a con- 
trivance in which the trolley wheel, 
which supports the carrier on the cable, 
is rigged with two spider wheels and 
a special carrier frame, as detailed. The 
pivot pin of the trolley wheel extends 
out, to receive, at eaqh end, a spider, 
tile arms of which project beyond the 
periphery of the trolley wheel, as 
shown in the side view. The ends of 
the^e anus, or spokes, are each pro- 
vided, on their outer sides, with an 



antifriction wheel. The carrier frame 
is grooved to ride on these wheels. 
This frame is built up of two sidepieces, 
generally triangular. The upper rim 
of these plates is curved and grooved 
to ride on the antifriction wheels. 
These pieces are joined together be- 
low the spider by bolts, as shown in 
the end view. The load is carried on 
the load bar of this frame. The spiders 
turn independently of the trolley 
wheel. 

When the trolley wheel moves in 
either direction, the spider wheels do 
not turn until one of the arm.s strikes 
a cross wire. The cross wire then 
passes up between the arm which 
strikes it and the next arm ahead. The 
action is a stepping over the guy. or 
cross wire. The carrier passes beneath 




snoo 
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tlie cross wire, riding along on the anti- 
friction wheels, as the spiders revolve. 
The spiders again remain stationary 
until the next cross wire is reached. 
I'he propulsive force can be applied to 
the pivot pin of the trolley wheel, or 
to the carrier: in either case the spider 
will ride over, and the carrier beneath, 
the guy wires. This arrangement can 
also he used for a large variety of sus- 
pension cable lines for amusement de- 



vices, as the lines can be run in many 
directions in a comparatively small 
area, and can be laterally supportcii >o 
as to prevent a swinging motion. Two 
of these wheels can be used to supi>on 
motive power, the trolleys being con- 
nected by a frame. The carriers are 
thus self-contained, and useful for 
transporting products by cable where 
the usual motive cables are not practi- 
cal, or economical. 




Hinged Insulator Brackets Prevent 
Breakage of Wires by Swaying 

Municipalities with electrolier street 
lighting often find trouble in keeping 
t h e overhead 
wires from rub- 
bing on trees. 
The swaying of 
the trees wears 
the insulation 
from the feeder 
wire, and on wet 
days produces a 
partial ground 
and leakage of 
current. Steel 
pins driven into the trees, or wooden 
brackets spiked on, with the feeder se- 
curely tied to the glass, or porcelain, 
insulator, are unsatisfactory, in many 
cases causing an almost perfect ground. 
A simple remedy was devised by at- 
taching a wooden wire bracket to a 
large hinge, spiked to the tree trunk. 
The swaying in the direction of the line 
is provided for in the hinge and the 
cr..s.s swaying in the slack in the feeder 
wire. — J. K. Bront, Denver, Colo. 

Air Pumped through Water Jacket 
Cools Gasoline Motor 

A four-cycle, water-cooled gasoline 
engine was installed in a small shoi> 
and used only intermittently for small 
jobs. When the weather became cold, 
the danger from frost and the job of 
filling and emptying the tank and jacket 
caused the operator to devise an air- 
cooling system for it. Into a collar 
of suitable size he put a projecting 



pin. in such a manner that when the 
collar was put on the end of the crank 
shaft, the pin served as a crank pin. 
From this improvised crank pin he 
operated bellows attached to the floor 
below. By means of hose, be con- 
nected the nozzle of the bellows with 
the lower water connection of the 
water jacket. This caused air to cir- 
culate through the jacket while the en- 
gine was in motion. Fro.st did not in- 
jure it, and it required practically no 
attention. The method is, of course, 
hardly feasible on an engine running; 
for long periods. — J. E. McCormack, 
llaliburton. Ont., Canada. 

Weight of Goggles Relieved by Rubber 
Band 

In steel foundries, or shops, where 
the eyes of the workmen are endan- 
gered by flying particles of steel or 
sand, many of the men do not keep their 
goggles on as much as they should, be- 
cause the goggles are heavy, and un- 
less a man is 
used to wearing: 
glasses continu- 
ally, the weight 
on the bridge of 
the nose is an- 
noying. A light 
rubber band 
looped over the 
bridge of the 
goggles and slipped into a small hook 
of a hook and eye. sewed on the edge 
of the cap or hat band, as shown, re- 
lieves the pressure. The adjustnusl 
desired can be obtained by moving the 
cap. — J, A. Fitzpatrick, Altoona, «. 
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Ighcning Slippery Iron-Floor 
Plates 

1 iron-floor plates become worn 
b, they arc dangerous under foot, 
fsily when wet. A method of 
n^Ring thera slightly is as follows : 
I small quantity of powdered s;il 
iuiac thoroughly with fine sand, 
the mixture over the iron 
tcovering it with a thin layer. 

I the surface with a. sprinkling 

! permit the material to remain 
light, or preferably over a holi- 
fSweep up the sand, and it will 
Wd tliat a rough coating has been 

, which will last several weeks. 

jcess may be repeated until the 
I roughness is obtained. 

used Letters and Designs 

Painted with Roller 
lick and elTcctive way of paint- 
fed letters, with flat faces like 
other designs, is to roll over 
ith a small roller such as print- 
in inking type when they pull 
(of. The paint is carried on a 
L and the roller is covered with 
by running it across the board. 
le cities the names of streets, on 
►osts at the corners, are written 
^aced white letters, raised, on a 
ound of green, and this method 
■ed with success to paint the 
after the post had been painted 
—Alfred J. Miller, Albuquerque, 
tlexico. 



Pedal Controls for Washbasin 

Faucets 

A physician has an ingenious devii 
in his operating room by which he c: 
turn on the water in the lavatory 





Lmt gripping the handles of the fau- 
cets at the washbowl. This is a sanirj 
tary feature of importance in his surL 
cal work. The arrangement consist! 
of two pedals fastened to the floor be-' 
neath the washstand, and rigged as 
shown. They are hinged to the floor, 
and the free ends are held slightly ele- 
vated by cords. These cords run 
through screw eyes in the wall, and are 
connected to pulleys set on the faucets, 
as detailed. By treading on either 
pedal, the corresponding faucet is 
turned on ; when the pressure is re- 
leased, the spring in the faucets shut* 
off the water.— John D. Gilbert, Eu-. 
gene, Ore. 
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usual level. By arranging the gates so 
that thty can be raised above the level 
of the snow as it accumulates, much 
of this labor becomes unnecessary. In 
the arrangement shown, a heavy iron 




]ji|>e, :j it. higher than the usual height 
of the gate, was set in a concrete base 
ami -ujiportfd by bolts through the 
fence T>o-ts, at the hinged end of the 
gate. The gate was arranged to slide 
vertically on this pipe, which supported 
it from large eyes, or loops around the 
pipe. Holes bored through the pipe 
at intervals were lUted with adjusting 
pins, one for each hinge support of 
the gale. The gate was quickly raised 
to the proper level, and the pins set into 
phu'e.—l'tliid S. Piatt, Traverse Citv. 
Michigan. 

Guide for Cutting Triangular Strips on 
Circular Saw 

III rein forced-concrete construction 
the iniir-r corners of the beam and 
ciiUunn forms are filled with triangular 
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wood strips, known as fillets. The con- 
tractor's circular saw usually is imi 
equipped with a tilting table, and sonic 
sort of a jig is required for ripping the 
fillet strips from the square stock. 1 he 
sketch shows such an arrangement. A 
trough-shaped guide, with a slot to ac- 
commodate the saw, is clamped to the 
saw table, and the square stick i> 
pushed along this guide. — ]. I. O'Brien, 
Buffalo. X. Y. 

A Homemade Low-Pressure Angle 

Valve 
A low and medium-pressure valve, 
that is valuable as an emergency de- 
vice, and which also gives good serv- 
ice as a fitting for the home workslioji. 
was made of materials easily obtained. 
This valve possesses points of supe- 
riority over some commercial valve; 
for when the valve is open, the water. 
etc., passing through the pipes, has an 
unobstructed 
flow, and because 
of its simple con- 
struction will ap- 
peal to the home 
mechanic. It is 
made of a tee in 
which is fitted at 
one end a pipe, beveled to form a seat 
for the valve. In the other end of the 
tee is a common plug, drilled ami 
tapped centrally for a %-in. holt used 
as a valve stem. The handwheel is a 
makeshift, and a plain metal or fibci 
difk, beveled to fit the valve seat, is 
fastened to it with a screw. The valve 
was designed especially for a Imv- 
priced tree-spraying and painting ma- 
chine.— J. B. Mur|)hy. Plainfield. N. J. 

Scraping Dirt from Piston-Ring 

Grooves 
I put in many jnston rings in auto- 
mobile-repair work, and as it is quite a 
job to scrape carbon from ring grooves. 
I use a seclifin of a broken piston ring 
as a scraper. It is fitted in a file 
handle, and scrapes both the sides and 
bottoms of the grooves. — Irl R, Hicks. 
Centralia, Mo. 





Drinking Fountain of Concrete 
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lUBBLING drinking fount 
T being installed on th 
Iks by many cities . .. 
'oughout llie coun- 
, but because of the 
expense fewer than 
needed are often pro- 
vided. By making 
forms for a substantial, 
artistic fountain of 
standard design in con- 
i-rete, like that shown 
in the illustration. 
these public conveni- 
ences can be built at 
small cost. The mold, 
as detailed, is adapt- 
able to a large variety 
of designs. It is built 
up of wood, joined to- 
gether at the four 
comers in a miter 
juint, and the sections 
are held together, while 
the form is in use. by a 
top and a bottom plate, 
and wires twisted 
around the shaft por- 
tion of the mold. The 
concrete is poured in through an open- 
ing in the upper frame, or plate. For 
quantity production, several duplicate 
forms may be made. The water-feed 
pipe is incased in a l^/^-Jn. drain pipe, 
cast into the mold when the concrete 
is poured in. 

construction of the fountain. 
tailed briefly, is as follows: Lay out 
'all-size sketch of the fountain, as 
wn in the sectional view of the 
[brkiiig drawings. This can be done 
;ndi1y on a wide board, or on a long 
Hp of wrapping paper. Indicate both 
: front and top views, and then lay 
[ the parts of the wooden form, as 
liled in the top view and the ver- 
I scclion of the mold ready for the 
ncrete. The wood used is % in. 
|ck. Care must be taken in laying 
: this drawing can-fully, especially 
Ihc joining of the pieces, which 
ranged to be nailed handily. In 
& pieces make all tlic light 




each variety. Fit the pieces to the 
full-size drawing, and cut them, for 
the corner joints, in a miter box. 
Smooth the inner surfaces of the pieces 
carefully before nailing them together. 

When the outer ^a-iu- boards are 
shaped and fitted for the four sides, 
nail them together, driving the nails 
part way in, and fit the sides together. 
Then make the top and bottom frames 
to hold the sides in place. If the joints 
fit snugly, drive the nails in and set 
their heads slightly below the surface. 

Before putting the panel blocks into 
place, smooth off the inner surface of 
the mold and sandpaper away alt the 
sharp corners. Then make the panels, 
which are V4 in. thick. Nail them into 
place, centering them carefully on the 
sides of the sections. The panels 
should be beveled slightly, so as to 
withdraw readily from the concrete. 
Fill all of the nail holes smoothly with 
plaster of Paris. Make a wooden block 
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i',r lh(; l,a-iTi ut the top ui the fountain. 
;iiiil ;irr;iiiii'' it to lic -tt 'jn luji ui the 
jiipi-, ivljiili i- ai]ju-ti-'I careiully in the 
ci-iJtiT "i' the m'jUl an'l helil in place hy 
iKiils 'Iriveii iiit'j hl'icks >et in the enils. 
A till [ir^ii iiiav also lie iHed to form the 
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Full-SInd Diagrim ii Laid 
«> of Wood Fitted 

l.aMii. A[,|,ly tw, cats nf shdlac. 
^:^l'iill^' Ih.ni li^ihlly when dry. on al! 
-iiri';ni'> of ihv mold which come into 
rMi,t;i.'| wilh the concrete. If the mold 
i- I'l he u-ed repe[Ltedly. it wil! pay 
to ii-e rxtnt-jriiod wood, preferahly 
pitie, and to soak the wood in oil. 
If the- f<.rin i-; pr.ij)erlv made, little 
-lilllctiliy -..honlc! he (■xpericiiCed in set- 
tinjr it lip and ponriiifj the concrete. 
\jiplv a miifiirm coat of linseed oil to 
the inside ..f the form, liind the center 
],..rlion i-l Ihe form tif^ditly with heavy 
■.vire. and set the top and bottom 
ir.miis srenrrlv into ],lacc. tackiiis; 
ih.in with liu'hi wire nails. Mix a 1 ::t 
iniMnrc- one jiarl I'ortland cement tit 
three pans c.-ar>e chan saml— making 
il ipiirr wit. I'dtir in the mixture, and 
jar till- mold ^li^ditly ti> insure that the 
i-oncrete rnns into all the corners. 
I'.Tiriil the fountain to drv al least 
IS hiinrs. in a cool, drv Jilace. kemove 
the form carcinlly. tiippinn it slightly 
to prevent any of the corners from 
hnakitit;. Repair anv hreakape or 
lu-K-s hy lillini,' the spots with the mix- 
ture. U'ct the fountain fur several 



days, while it is permitted to dry 
thoroughly. Ii desired, the surface- 
may be tooled smooth by applying a 
pa:-te ol cement. 

Provision is made in the muld for 
lucking the fountain securely into the 
concrete sidewalk, as shown in the 
sectional view. The fountain is .set in 
a recess in the sidewalk. 2 in. deep, and 
concrete surfaced around it to the 
lower edye of the paneled base. 

An Improved Mixing Box 
for Mortar or Grouting 
In repairing a roadway, the varyinj? 
levels and the crown from the curb to 
the center made it awkward to use a 
Ikjx of the ordinary construction, 
mounted on wheels, for mixing the 
groutiny and moving it from place to 
jjlace. When the box was nearly full. 
the varying level of the material caused 
splashing and spilling.. A special mix- 
ing hcix was therefore constructed, the 
principle of which can be adapted to 
mixing boxes for vanou)] uses. The 
mixing trough was constructed so that 
the mixture flowed to one corner, which 
was the deepest. The top of the box 
was so arranged, by varying the height 
at the four corners, that it was level 




..._ Support* (or Tbii Uii- 
iblc the TriMpartina of 
I wiifaaut Spilliag 



in Spite of the curve of the roadway 
when the box was transported, thf 
hack en.i being raised.— J. E. Cahill. 
Jr.. Xew York. N. Y. 

t Do Tiot force a tap that binds, hot 
remove it and determine what is the 
cause, or a broken tap may result. 
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Cutting Grooves in the Edges 
of Thin Disks 

Having to make slots, %» in. wide 
by %2 '1- deep, in the edges of a num- 
ber of 5-in, disks of aluminum, %4 in. 
thick, to carry fine steel wire, we used 
the following method: First, in the 
tool post was fitted a piece of boxwood 
with a slot, %4 in. wide and 14 in- 
long. Over this was placed the special 
cutter which had a point, yz2 in- wide 
and Y32 in. long, projecting beyond a 
shoulder, which acted as a gauge for 
depth. The slot in the boxwood guide 
was just a snug fit for the thickness of 
the disks. As the holes in the disks 
and their hubs were but %z in., and 
there must be no vibration, such a 
method became necessary. When all 
was ready, a very slight turn of the 
end screw on the lathe moved the car- 
riage slightly toward the chuck. This 



from an old roller skate were removed, 
and the distaiice between tliem length- 
ened by a strip of strap steel, about 4 




kept the disk absolutely true. We 
drove the disks 3,000 revolutions per 
minute, and as the cutter fed slowly 
forward, a hairlike thread of aluminum 
came almost unbroken up to the full 
depth. Under a magnifier, the slot 
showed a polished surface. — L, M. 
Drake, Daytona, Fla. 

Roller-Skate Truck Saves Carrying 
Doors and Sash 

In a sash-and-door factory, much 
time and labor was saved in moving 
doors, and similar products, by the use 
of a small truck made of a roller skate. 
The four wheels, with the two axles, 




^^,j:z 'f 



"ft. long. This was bolted to the center 
of the two axles, as shown. The doors 
were quickly shifted singly, in spaces 
where a large truck could not be used. 
—Dale R. Van Honi, Milton, Wis, 

Stock Racks for Rods and Pipes 
Quickly Devised 

On a large machine job, where a 
great quantity of steel rods had to be 
handled quickly, it was found that the 
necessary racks were not available in 
the shop. As the work was only tem- 
porary, it was not desirable to make 
additional racks, and a makeshift was 
devised. Steel kegs, or drums, used in 
the shop were set up in pairs, and 
lengths of iron pipe, or rod, set in th'em 
to form a rack, as shown in the sketch. 




The arrangement proved very efficient, 
it being easy to transport the pipes 
and kegs from place to place, as needed. 
— Charles Doescher, Waterbury, Conn. 



POPULAR MECHANICS 



Leather Wrench for Tightening 

Screw Clamps 
Many workmen, especially those who 



nake use of the 





1 



m w<X)d clamp:* 
only occasional- 
ly. Mister their 
hands in at- 
t e m ]) t i n g to 
tighten up the 
screws on hand 
clamps of the 
cabinetmak- 
er's type. In 
order to avoid 
this, a handy 
tool can he used, 
tluit !•; in.-idc of a strip of leather belt- 
iiij,' fastened to a handle with screws, 
as shi>wn. The leather loop acts as a 
wrench, and the clamp screws can be' 
tinlUvned as securely as desired by the 
ust of this tool.— Henry Wedde, Chi- 
cago, 111. 

Band-Sawing Cabriole or Curved 
Furniture Legs 

Aniimt; the many pieces of work 
bronght iiili' a job shop, or undertaken 
by the ambitious home cabinetmaker, 
one which is per- 
jilexing to the 
workman w h o 
undertakes it for 
the first time, is 
the liand-sawin^j 
of a D u t c h or 
cabriole leg. A 
pattern for the 
work is desirable. 
The outline is 
marked upon 
t \v o adjoining 
sides of the stick 
fr.im which the 
leg is to be sawed, as indicated at A an<l 
li, C being a top view. The cuts D, V., 
V. {'.. sli.iuld be sawe<l lirst. Cut each 
piece whole, and lay it back in the place 
from which it came, to provide a true 
surface upon which the stick may rest 
while the other sides are being .sawed. 
I'!ach piece may he held in place by 
' ' by fastcnmg with small brads so 
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the saw will clear them, or by gluing 
them lightly. The latter is the best 
method if time permits. Next saw 
through H,J,K,andL. 

After band-sawing the leg, it will be 
square in section, and often a leg of this 
sort is finished this way. If finished 
round, as in the sketch, careful work is 
necessary to make the sweeping curves 
without destroying the proportions and 
outlines of the leg. — Charles A. King, 
East Kingston, N. II. 

Changing Grinder to Left-Hand Drive 

A hand grinder which I used in mv 
home shop was arranged so that the 
grinding was 
done with the 
left hand, while 
turning a crank 
\\ ith the right 
hand, in using 
the tool rest. I 
drilled a hole 
and tapped it, as 
indicated at C, 
so that the tool rest may be used 
either at A or at B. The grinding may 
thus be done with either hand, as is 
convenient. — Hugo Kretschmar, West 
Nyack, N. Y. 
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An Improved Charcoal Soldering 

Furnace 
This soldering furnace, which I made 
and have used for some time, is quite 
an improvement 
over the old kind. 
To make it, ob- 
tain a can. A, 6 
or 8 in. in diam- 
eter and 18 in. 
tall, with a lid, B. 
Rivet on a piece 
of 2-in. s h e e t- 
iron pipe, C, hav- 
ing a damper, D, 
as shown. Next 
rivet on two 
pieces of pipe, t 
in. in diameter 
and 3 in. long, E and F. Fit a piece of 
sheet iron, G, inside of the pot, ] 
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iiig lugs, H, for riveting it to the can 
;it three places. Cut a l-in. opening: '" 
this, and rivet it just below pipe !■'. 
I'ut a eharcoal tire in the bottom J, and 
it is ready fur use. The soldering iron 
K is in,-ert(.d through the pipe E. As 
considerable air goes in at E. the handle 
of the iron will not heat easily or burn. 
The draft for the fire goes in at pipe F. 
The copper itself will heat more 
cjuickly, owing to the intensity of the 
heal through the hole H.— R. S. Mat- 
zen. Fort Collins, Colo. 



One-Man Method of Adjusting 
Auto Foot Brakes 

Many automobile owners neglect the 
close adjustment of foot brakes, caus- 
ing needless expense and possible dan- 
ger. The principal reason for such 
neglect is that it usually takes two men 
to adjust the 
brakes success- 
fully. One 
jiresses the 
pedal, while the 
other tests the 
wheels to insure 
even breaking 
power. One man 
may easily and 
successfully adjust the brakes with the 
use of a jack, as shown in the illustra- 
tion. The jack A, with a block, B. to 
protect the seat, is placed between the 
seat and the brake pedal C. The jack 
is applied lo the desired pressure on the 
brake pedal, and the proper adjust- 
ments made. — Koemer Rombauer, 
Prescott, Ariz, 

Repair for Air-Putnp Stuffing Box 

When the fine threads of the brass 
stuffing box on an air pump became si 
worn that they no longer held, the 
following method of repairing it was 
used : The stuffing-box cap was re- 
moved and its threads filed down until 
they cleared the inner threads. Two 
hose connections were procured, and 
one soldered into place, as shown in 
the sketch. The other was screwed 




into place with a metal washer between 
it and the stuffing-box cap, so as to dis- 
tribute the pressure evenly on the cap 




Repair the Stuffing 



head. The repair proved even stronger 
than the original arrangement. — James 
M. Kane. Doylestown. Pa. 

Handcart for Railway Tracks 

For use in repair work on tracks and 
other railway equipment the handcart 
shown in the illustration was found 
convenient. It is strongly built of oak 
and mounted on an axle fitted to a set 
of flange wheels. The frame is sup- 
ported on the axle by means of two 
bearings of strap iron, formed as 




shown in the detail, and bolted to the 
frame. — Roy H, Poston, Flat River, 
M issouri. 
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Stopping a Hole in a Hollow-Metal 
Float 

A simple and effective method of re- 
pairing a leak in a float is as follows: 
Ream out the 
S^"fi— ^ ? hole in the float 

/--T—^s. + to the size of the 

/ i T tjy ^^-in. stove 

K I bolt used. Tie a 

I — "^ j piece of string to 

\ . A^ the bolt, as 

\s,_^ ^/^^^ shown; push the 
' "T^iTTil^T lj"'t '"t<^ the ball, 

and place the 
washer over the string. Double the 
washer and force it through the hole 
in the float. Pull up the bolt through 
the hole in the washer, and screw on 
the nut. The bolt will not turn, and 
considerable pressure can be put on the 
nut without pulling the washer through 
the hole,— James V.. Noble, Ports- 
mouth, <">nt.. Can. 

Fire or Warning Whistle Operated 
by Electric Release Weight 

A reliable electric trip for a fire 
whistle, suitable for small towns or vil- 
lages, was constructed as shown in the 
diagram. The weight fastened to the 
whistle cord is hung on a lever, D. This 
lever is held in place by a hook, C. Both 
the lever and the hook i>ivot on bolts. 
A magnet coil. A, is placed directly 
above the hook, 
and its armature, 
B, is attached to 
it by a short con- 
n e c t i n g rod. 
When the cur- 
rent is turned on, 
the magnetic ac- 
lion in the coil 
lifts the hook, al- 
lowing the lower 
lever to d r c. p. 
The whistle 
weight then 
slides off the 
lever, opening the steam valve, and 
blowing the whistle. The controlling 
-witch may be located at the local tele- 




phone exchange or city hall. When an 
alarm of fire is telephoned in, the tele- 
phone operator tunis on the switch and 
immediately the whistle sounds the 
alarm. When the weight is replaced, 
the device is in readiness for the ne.xt 
alarm. The device may be arranged on 
the ordinary 1 H)-voIt circuit with suit- 
able fixtures. Various kinds of warn- 
ing whistles may be similarly con- 
trolled.— P. K. Bertram, Crystal Lake, 
Illinois. 

Drill-Press Table Supports 
Tool Tray 
Many times when using a drill press, 
the job takes nearly all of the table, and 
there is no room for calipers, gauge.*, 
etc., without 
danger of losing 
them. I have 
found a little 
table, made as 
shown in the 
.sketch, very use- 
ful. A b a r of 
iron or steel, to 
lit the slot, is 
Iient with an off- 
set so that the 
top of the tray set on it will be below 
the top of the drill-press table. A wood 
tray is fastened to it by two round-head 
bolts. The tray can be used on the 
table where most convenient, and laid 
aside quickly when not needed. — Alfred 
[■'. Carter, Providence, R. I, 

A Starting Handle for Small 
Gas Engine. 
.■\ neighbor who had a 4-hp. pumping 
engine, was often away when water 
was nceiled, and, as his wife could not 
turn the flywheel over to start the en- 
gine, he rigged up a device for starting 
the engine and the pump without any 
undue effort. A hardwood lever. A, 
nf a length twice the diameter of the 
flywheel, was fitted as shown. The 
lever is wider at the bottom, and 
through the center is sawed a slot as 
detailed. The pivot plate B was made 
by a blacksmith. It jtist cleaiB tfat 




the flywheel. A coil spring is 

twecn the pivot liult and the 

.f Ihc slot, at C, 

lull ihe (leviiT, turn the engine 
coniiitessioii jioint is reached, 

spoke of the wheel is slightly 
Ijovc the horixontai. Then fus- 

n. E, to the spoke, about 2 in. 

the rim, and a bolt. D. to the 

I engage the pin at this point. 

tcration is .simple. Turn the 

compression, engage the bolt 

E. on the under side of the 
and pull sharply forward by 
ile. As the rim rises in its rev- 
Ihe holt follows it by means of 

and spring regulation in the 
id of the lever. The bolt D is 
out from its place at the pin E 
ictinn of a second coil spring at 
of the lever, eliminating any 
if the grip on the lever is re- 



cial equipment, would have given upl 
as impossible, was done. The wheein 
(•n the framework is one itf two used 
for a hand saw to run nn. The ma- 




VVhen not 
[ laid on the floor besidr the 
-L. B. Robbins. Harwich, 
jbusetts. 

: Wheel Refaced on I^the 

Rigged as Grinder 

binists in small communities, 

Mherc is not sufficient work to 

k^achinery for many kinds of 

[en have their ingenuity tested. 

lOtograph shows how a job, 

p. ^chinigts. without ape- 




chine had been left out in the weather 
until the surface was rough and un- 
even. It was necessary to dress the 
face, and the shop had no equipment 
for handling work of that size. The 
job was accomplished by fitting a shaft 
into the wheel, fitting a drive pulley 
onto the same shaft, and squaring the 
arrangement up in front of the lathe. 
A belt was run from the revolving 
shaft of the lathe to the drive pulley, 
thus putting the large wheel in motion. 
An emery wheel, operated by an in- 
dividual motor, was then fastened on 
the lathe, on an adjustable shelf, and 
put in contact with the moving wheel. 
By this method a perfect face was put 
on the two wheels. — Elbert Bede, Cot- 
tage rrrnve. Ore, 

Safety Gas Cock with Ball Valve 

A simple .-ippliance can be made from 
any ordinary gas cock insuring a more 
nearly safe con- 
nection with a 
rubber hose, 
when the latter 
i s accidentally 
pulled from a gas 
heater, or stove. 
unnoticed. A coil 
spring and a 
small rubber ball, with retaining col- 
lar, are fitted, as shown. When the J 
hose is rtinove<l from this gas cod 
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the rubber ball springs in place, stop- 
]jiiig llie flow of gas. The wire set in 
the end of tlie liose pushes the l>all from 
the opening when the hose is attached. 
—A. H. Hale; Brooklyn, N. Y. 

Hood Confines Forge Fire for 
Intermittent Use 

Having trouble with the fire going 
out ni'a piirlahle forge, as soon as I left 
the blower, I 
overcame the 
trouble bv fitting 
a lOil-lb. sheet- 
f-tcel, white-lead 
drum over the 
lire. A 2-in. hole 
was cut in one 
side close to the 
bottom. To hold 
the fire for some 
lime, I heap the 
coals in the mid- 
dle of the forge, place the drum over it, 
and press tlie rim lirmly into the ashes 
around the fire. The fire inside is pro- 
tected from drafts, and will keep for a 
long time.- 
Island, Me. 




—Dennis L. \\'ilson, Orr's 



Foot-Rest Locker Built 
into Auto Tonneau 
A locker set crosswise in the tonneau 
floor of an automobile, just behind the 
front seats, and litlcil with hingeil 
rovers, inclined 
at the correct an- 
gle lo make them 
serve as comfort- 
able foot rests, is 
a practical fea- 
ture that the au- 
t o i s t, himseU. 
m[i\- install. The 
Clivers and t he 
t'lp (if the locker 
are bound in brass and carpeted with 
the same malerial used on the floor of 
the tonneau. I'.acli lid is fitted with a 
lock, and the compartment is subdi- 
vided as desired. It extends to a depth 
of 3 or ■! in, below the floor level. Robes 




can be locked up to prevent theft when 
the car is left unguarded, and one of 
the chambers can be used for carrying 
the pump. Jack, and other frequently 
used tools, which, if stored under the 
back seat, cause considerable inconven- 
ience to the passengers. Where tht 
drive shaft interferes, a space can be 
left for it. — Winsor R. Davis, NV-w 
York, N. Y. 

Attaching a Hose Coupling 
with a Vulcanized Joint 

A good method of fastening a me.tal 
splicer in rubber hose is one by which 
the coupling is, in effect, vulcanized 
into the end of 
the hose. Sup- 
port the end of 
the hose secure- 
ly, as s h o w n, 
clamping a block 
of wood o\'er it 
with nails. The 
hose can also he 
held in a vise. 
Hold the cou- 
pling with a pair 
of pliers, and 
heat it in a flame 
to a dull red Then the hot coupling is 
thrust into the end of the hose, where 
It "ill stick, and immediately the hose 
end, with the coupling, is soused in 
cold ^^atcr The rubber has, after a 
fa-hion, been \ulcanized to the metal. 
'Ihen, after the usual wire, or spring, 
damp-s ha\e been applied, on the out- 
-ide of the ho-e around the coupling. 
tin metal wdl, under ordinary comii- 
lions. give no further trouble from com- 
ing out. — K. A. Talbot, Omaha, Xeb- 

Refacing Jaws of Wooden Clamps 

When the Jaws of wooden clamps 
become "chewcil up" from heavy use. 
new life can be given to the elamp by 
cutting away the inner faces of the 
jaws along the whole length, deep 
enough to remove the marred parts. 
Another -way is to cut out about Vx in. 
in the front end of each jaw, and fas- 
ten in pieces of fiber, or wood. 





Turning, Sawing, and Grinding Machine 
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SIX different kinds of machine work 
can be done on a combination job- 
shop machine, which I rigged up from 
an old high-wheeler bicycle: a circu- 
lar-saw table rips lumber up to IVi in. 
thick and crosscuts slock nearly a» 
thick: a molding-cutting attachment 
on the saw spindle cnls various kinds 
of wood moldings; the emery wheel 
docs general grinding, and the lathe, 
and scroll saw perform 
the usual work done on 
these machines, within 
the range of these fe.v 
turcs. The pliotograph 
shows the machine in 
oi)eration, and the 
sketch shows the ar- 
rangement of several of 
I h c working parts. 
While the machine can- 
not readily be dupli- 
cated, it offers sitgges- 
lions for the building of 
other novel combina- 
tion machines of pick- 
up materials. T h e 
lathe and emery wheel 
arc shown in the fore- 
ground of the photo- 
grajfh ; the scroll-saw 
tabic is tilled upward, 
back of the emery 
wheel, and the circular-i^aw table is 
ibown in the background. The large 
wheel of the bicycle wa,'* mounted in 



the frame, and supportei! on the floor 
by hangers at the pedal shaft and pipe 
connections at the rear brace, as shown 
in the sketch. The lower part of the 
wheel runs in a pit in the floor, The 
power is Iran.smitted from the pedal 
shaft to a countershaft, by means of a 
round rope belt, running in the tire 
groove of Ihe large wheel, over an 
idler, and engaging a 9-in. grooved 
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t Stock on Ibe CiicuUr-Saw AluchmcDl 

pulley, set on the middle of the coun- 
tershaft. Two of the small rear 
wheels used on this type of bicycle are 
mounted on the ends of the counter- 
shaft, and drums built over them, to 
carry the necessary belts for the lathe, 
' emery wheel, and other tools, 

The lathe bed is mounted on a 
wooden platform, and carries Ihe 
wooden hearlstock, in which the bi-ar- 
ings and spindle are mounted, as indi- 
cated. These were made from the 
bearings and shaft of the bicycle. The 
tailstock of the lalhc is not shown, as 
it is moved back on the beil. behind the 
circular-saw table, when the latter is 
in use. The emery wheel is mounted 
on an iron stand, which is hinged to 
fold hack toward the countershaft, 
fi^tBt ^ KIOU MW isis, Bfl& '-M 
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. The scroll taw is moanted in the 
liAual tvpe of vioodfn arms and the 
law tafcle for it. together with these 
, M'Ih upward, as shown in the 
photograph. When in use, ihe front 
rtid rests on the lathe Led. and power 
' transmitted to the arms from the 
the spindle, a lever giving a strukc 
2 in. The circular-saw table is 
own at the farther end of the lathe 
1»cd, and is folded upward, similar to 
L' scroll-saw table, when not in use. 
ic free end of the table rests on the 
he bed, and is supported firmly. The 
_» and crosscut saws, and the mold- 
ing cutters, are mounted on the cir- 
:ular-saw gpindli-, which is driven di- 
irftly from ihc farther end of the 
rountershaft by a pulley and belt. 

I Motor Commutator Turned Up True 
in Position 
Thf commutator ot a motor became 
badly worn, requiring truing up. In 
making ttie repair, the brush yoke was 
removed, sHpppd over the bearing, and 
laid dcjwn. as shown. A piece of tim- 
ber, fitted with another piece which 




jBcti.-d as a knee, on which was fas- 
prnnl u Uw\ re-'t, was bolted to the 
The tool rest and slide fixture 
ilsvd were taken from a small speed 
^llie. This provided a movement fgr 



cat. The rigging was fastened firmly, 
to present vibralifm and consci]ueiit 
rtraghcning of the surface cut. The 
armature was driven by another mntor 
connected to it by a belt. One side of 
the cnmmulator may be harder llun 
the other, and so care must be taken 
when moving the tool across the soft 
parts to prevent it from digging in. — 
Har\'ey Mead. Scranton. Pa. 

RuU)er Goods Kept Pliable 
by Oa 

Soft-rubber apparatus dcterioTates 
comparatively rapidly, and a method of 
prcsen-ing it sometimes used by sur- 
geons is to inclose tlie rubber articles 
in a tight receptacle, in the bottom of 
which a small quantity of kerosene od 
is permitled to evaporate. A large tin 
box. or can. with a close-fitting lid 
makes a good container. Perforateil 
trays are fitted into it to hold the rub- 
ber goods. The bottom tray should be' 
several inches above the oil, about two 
teaspoonfuls of oil being required. The 
oil must not come in contact with the 
rubber, which must, of course, be given 
a thorough washiiifr before u.te. if san- 
itation is a requirement. 

Automatic Feed-Water Pan 
for Furnaces 

Most hot-air furnaces are equipped 
with a water pan jilaced usually at the' 
front, or side, in the narrow space be-' 
tween the outside casing and the fine 
chamber. Such a pan is commonlv 
filled only when the overbakcd sradl 
from the dry pan gives tardy notice ot 
the need of attenli'in. T!u- :.-'^ ...r.-..-^ 
description of a thoroi-' 
Inry, automatically li'li 
for a hot-air furnace i- 
to further means of acci.E;;, .. . 
same purpose. 

The pan \ which need not he IaJ)(e,j 
was placed where- a f;ufn':icriT \'.iiiTrT 
of water could l-i 
the fire box. 1 
dered joints, so 
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was punched through the side, near 
the bottom and Titted with a horizon- 
tal length of K-'"- pipCi U- l""g enough 
to extend through the sheet-iron cas- 
ing of the furnace, a distance of about 
ii ft., to a wooden post, as shown. On 
this post, a shelf was placed to hold a 
paint can, D, to which the other end 
of the 1-in. pipe was attached, also 
near the bottom. Within this can, a 
float, V, was devised, in the form of 
an inverted cup, open at the bottom, 
and guided by a central tube, G, fitted 
over a vertical wire, H, soldered to the 
bottom of the can. To the top of the 
float was attached a needle stem, I, 
about 8 in, long, serving as a valve 
stem for the control of the water sup- 
ply. 

A water connection was made by a 
short length of garden hose, L, as 
•hown. The valve J consisted of a 
thin sheet of copper soldered over the 
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Back Rest for Supporting Wood 
in Lathe 

In turning a long pifcc upon an ordi- 
nary wood-turning lathe, <ine or mure 
back rests, or supiMirts, may be ncces- 

a ry to control 
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end of a hose coupling, connectt'd to a 
nipple, K. A small hole was made in 
the copper disk, and the needle point 
entering this hole made a self-guiding 
valve. The evaporation of the water 
in the hot-air chamber of the furnace 
lowers the water level, causing the 
float to descend and let in water from 
the hose until the float is raised ag:iin, 
and the water shut off. The regulation 
of the water supply thus bcLomes auto- 
matic— B. H. G., Chicago, 111. 

CA careful operator will not carry de- 
veloper over to the fixing bath on hh 
hands, or bring them into contact with 
the developer, until after washing them 
thoroughly, if any of the fixing bath 
has come into contact with them. 



he made' easily. 
The piece li 
passes between 
the shears A of 
the laihe. and is 
held in place 1 v 
a w e d g e. f. 
space being left 
to allow t ii e 
\vedge to puU. The top cml of the 
piece B is morti.scd and pinned into the 
base, and the standard !•". mortised and 
pinned. The front end of the arm 1' is 
V-shaped. The other en<l of the arm is 
slotted to permit lateral adjustment. 
The screw (.]. anc| the hole in the up- 
right K, are threaded, and arranged to 
holil the arm in place. In use. the V of 
the arm should be kejit waxed with 
paraffin, so that the spindle will turn 
easily without scratching, and the rest 
slmu'ld he cenk-red over Ihe stock care- 
fully. 

Renewing Wooden Posts with 
Concrete 
Woixlen posts, sujiporting fences, 
signs, or buddings generally, deciy at 
the ground line. 
It is not always 
possible to re- 
new them with- 
out disturbing 
the structure 
they support, 
and besides, if 
the timber is 
.sound except at 

the one point, there is a needless waste 
of lumber if they arc discarded. Tn 
renew the life of such a po.st it is only 
necessary to remove the dirt for B in. 
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around the post. Next a wooden or 
shcct-metal form is made, and concrete 
poured in the form around the post, 
reinforced with iron hars, to a level 
with the top of the form. After the 
concrete has set, the post is stronger 
iind lci-s likely lo decay farther than 
hcfnre tlie treafnu-nt. — K. M. Cogge- 
i-liall. \Vel>ster Groves. Mo. 

Safety Circular-Saw Guard 
Prevents Back Thrust 



The old sa: 
a buzz saw" 
careful mcch; 




"never monkey with 

ound as ever, and the 
ill ])ri.>viiie his circu- 
lar saw with a 
guard which can 
he homemade, as 
shown. Make 
two steel plates, 
as detailed, and 
grind or file teeth 
into them on the 
curved edge. 
Drill the plates 
for .screws and 
fasten tliem to a 
wooden core, 
permitting the toothed edge to project 
slightly. Various ways of clamping the 
guard on the saw-table fence can he de- 
vised. 1"hc dangerous back thrust of 
stock being cut is overcome liy this 
guard.— I.. I. Young, Cape Porpoise, 
Maine. 



Revolution Counter Rigged to Deter- 
mine Lineal Travel on Machinery 

It is .iftcn desirable to know the 
speed a belt is traveling, or the rate of 
surface travel of a piece nf metal being 
cut in a machine tool. These speeds' 
can be easily calcul.ited if the diameter 
■ if ihe surfaces and the revolutions per 




but often 



lent to measure 
one or both of 
them. Most ma- 
chine shops and 
engine rooms possess a revolution 
counter of the type .'(hown. A wheel, 



exactly l^'io in. in outside diameter, 
with a rubber rim, was made as shown, 
to slip onto the counter iu place of the 
pointer. This diameter is calculated 
so closely that it gives very accurate 
results. The revolutions per minute. 
as indicated by the counter, are timed 
by a watch. To obtain the di^tance 
travel of the surface in feet per minute, 
divide the revolutions per minute of the 
counter wheel by 2, which gives the 
number of feet per minute of surface 
travel, the circumference of the counter 
wheel being verv close to fi inches. — 
R. L. Hervey, Washington, D. C. 

Tool for Applying Hose Clamps 
Handily in Vise 

The operation of putting a clamp on 
a rubber hose at a connection is some- 
times difficult, especially if it is an 
extra-tight fit 
and the l>olt ac- 
companying the 
clamp is a trifle 
short. In a shop 
where the appli- 
cation of clamps 
on hose, for the 
purpose of splic- 
ing, is part of 
the daily routine, 
a tool was made 
which simplifies 
the operation. The device, as shown in 
the illustration, is U-shaped, hinged at 
the bottom, and large enough to accom- 
modate hose from 1 to 4 in. in diameter. 
It may be forged with but little trouble. 
In applying a clamp to the hose, the 
tool is applied so that its jaws grip the 
ends of the clamps, and the whole is 
placed in a vise. By gradually closing 
the vise jaws, the ends of the clamp are 
brought together, and a connection 
made easily and quickly. — L. School- 
craft. Chica'go. 111. 

Gin stenciling around the comer of the 
wall, use two stencils, one for stratgtU 
work and the other to bend arotm 
the corner, as the bendingf injures the 
stencil. 
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les Drier Attached to Kitchen 
Boiler 

in the household usually object 
stringing of wash lines across 
chen, and the home mechanic 
willing to do a little work to do 
vith this nuisance, can provide 
onsiderable quantity of clothes 
ried by arranging a drier around 
:hen bailer. The heat from the 
reduces considerably the time 
,ry to dry the clothes. The de- 
ould be set near the top of the 
s shown. It consists of a band- 
ig, which is split at one side and 
tightly around the boiler by 
of a bolt. Small angles, bent 
similar band iron, hold the 
I strips on which the clothes are 
A novel feature of these sup- 
9 the spring-clip device, shown 
lil, which supports the strips 
sed. When not in use, the strips 
folded down, out of the way. 
: the side of the tank. The 
clips are bolted beside the left 



Folding Table, Robe Rack, and Extra 
Compartment in Automobile 

An ingenious method of construction 
and manner of stowing a folding table, 
and other details of luncheon equip- 




Tiaiof Clothci ia the KlichcD ii Provided 
'hi* >iietie«l Amngcmcnt, Which Peimita 
ha Strips to be Folded Down When Not 
In Uio 

if each pair of angles, which sup- 
le wooden strips bolted between 
-P. P. Avery. Garfield, N. J. 




The Tabic It > Hmdy Feature, and When Folded 

ia Stowed Away with Other Ariiclee in 

the Floor Comparlment 

ment, is used by the owner of a liglit 
five-passenger car. The table consists 
of two nearly square boards, sfcured 
together by two strap binges on the 
under side. Two metal slides and two 
screw hooks are provided for setting it 
up in the rear of the car. as sbuwn. 
At the rear of the upper edge of the 
front seat, two screw eyes are secured. 
A leather strap through them serves as 
a robe rack. The hooks on the edge of 
the table are placed through these 
screw eyes, and the slides are extended, 
resting on the doors. The ,=ilidcs are 
wooden strips set in sbeet-met.il straps, 
fastened to the under side of the table. 
Under the rear floor of the car is a 
shallow container, and the floor boards 
have been cut out aii<l fastened to- 
gether to form a cover. The compart- 
ment accommodates the table when 
folded, and also other materials. The 
preference for eating in the car aro.se 
because of insects and other annoy- 
ances, when the luncheon is spread 
upon the ground. — G. A. Luers, Wash- 
ington, D. C. 




A Farm Feed and Water Heater 
of Concrete 

An ingenious farmer made a handy 
ftcuuker for cooking feed for stock and 
poultry. Tlie forms for 
pouring the concrete 
were set up wilh rough 
boards. The food is 
cooked in an oK! iron 
kt?ltle. under which is 




Concrete Outdoor P*nn CoolcmE Slavs caa be 
Had* Handil; with Simple Formi 

I provided a place for a fire connecting 
|^vith the chimney. The water is sup- 
Iplied by the pipe shown at the k-ft. 
I The device is thoroughly practical, and 
lone that any farmer can build in spare 
I time at small cost, as a permanent farm 
I improvement. 




in a machine shop, and this made it 
worth while to design and make a set 
oi radius cutters of standard sizes, by 
which the curves could he cut quickly 
and uniformly. The cutters were 
turned up in various sizes, ranging up- 
ward from %2 in., made of tool steel, 
as shown in the detaiied sketch. They 
were set in shanks of steel to fit the 
tool post. In u.se, the cutters were set 
in the tool post upside down, as shown; 
the drive belt was reversed, and plenty 
of oil was applied to the cutter. .\n' 
accurate, smooth job resulted when the 
feed was carefully regulated. — Bcp 
Frantzrch, Indianapolis. Ind. 

Fitting Gasoline-Motor Piston Rings 
Accurately 

One of the most common ciuscs of 
a lack in power of an engine is pwir 
compression, the result of pooHy fit- 
ting valves or leaky piston rings. Fint. 
there is much diiterencc between fil- 
ling in and putting in piston rintr*. 
A method of fitting the rings, that hai 
been found highly satisfactory, is here 
described, 

The ring, as it comes from ihe fac- 
tory, should be a trifle oversize. First 
fit the ring to the cylinder, and then» 
the piston. A wooden piston 19 
slightly smaller than the cylinder. Ta 
the end of this wooden plug, the [lO- 
ton ring ts fastened by a strip of wood 
held in place by a screw. The rin|t, 
should be held loosely. The in»ide ot 
the cylinder is next coated with I'n»- 
sian blue, then the wooden piHttm aiiJ' 
ring are inserted, and moved back JiJ* 
forth a few times, Upon removingthe 
ring, the high spots on ihc ring are 
bright, while the low spots are rnlmwl. 
The high spots on the rl|-.- -t. ■;'' '' 
filed down carefully, (H 
with emery cloth. Aftrr 
the ring can usually In- - 
cylinder all the way .l, 
tion must be given lo ' 
ring. A very small cl' 
often being snflicicni, .-liinti i-r i' ■ ..^ 
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the piston. The ring should be turned 
around in the groove, and if it binds, it 
should be smoothed off. To smooth 
off the sides of the ring it should be 
rubbed across emery cloth laid flat 
on a board, shifting it during the 
process. It frequently happens that 
an engine does not have as good 
compression after new rings have 
been put in without proper care. 
Proper fitting of the rings will mak? 
a surprising difference in the efficiency 
and power of a motor. — B. F. Bell, 
Waverly, Neb. 
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Emery- Wheel Dresser Made of Old 
Emery Wheel 

For dressing down emery wheels, a 
small worn-out emery wheel is useful, 

when properly 
mounted. Set 
the small wheel 
on a large bolt, 
provided with 
two handles, as 
shown. Place 
two large wash- 
ers between the 
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wheel proper and the handles, which 
are held by nuts, with washers, at the 
ends to give* slight play. In use, the 
small wheel is held against the wheel 
to be dressed, at an angle, and the 
handles are forced together to slow np 
the dressing wheel, and produce a 
grinding effect. — Thomas W. Benson, 
Hastings-upon-Hudson, N. Y. 



Pulley Lever That does Not Damage 

Rims 

In the maintenance of machinery 
and mechanical power-transmission 
equipment, it is frequently necessary 
to turn a pulley, which is mounted on a 
shaft or machine, through a revolution 
or fraction thereof, to reset it. When 
a lever is required, monkey wrenches 
are often used, with a piece of pipe 
slipped over the handle. This method 
sometimes breaks pieces from the rims 
of the pulleys. A pulley-starting lever, 
which will not break the rims, can be 



made as detailed in Fig. 1. With this 
lever the stress on the pulley rim is dis- 
tributed over a wide area. Fur best 




By the Use of This Lever Arrangement the Rims 
are Not Nicked in Resetting Pulleys 

results, a different-size outside block, 
B, should be made for pulleys varying 
considerablv in diameter. The blocks 
A and B may be made of cast or 
wrought iron, or even of hard wood. 
The lever is of strap iron, and the 
blocks are held to it with machine 
bolts. — R. C. Farrell, Chicago, 111. 



Device for Centering Work on 
Boring Mills 

The centering of round work on a 
vertical boring mill is easily accom- 
plished with the 
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use of the roller 
centering device 
shown in the 
sketch. The 
casting is placed 
on the table, not 
bolted down, and 
the table run 
slowly, and, as 
the wheel on the 

centering device is l<K)se, the casting 
is centered by moving the head hori- 
zontally until the wheel runs against 
the casting all the way around. Cen- 
tering work on a boring mill is usually 
done with the aid of the cutting tool, 
which often results in damage to the 
work, but with the use of the roller 
there is no liability of damage from 
this source. — ^J. R. Minter, Washing- 
ton, Ind. 
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Ventilating Door on Roof Opened from 
Ground 

A novel door made for the roof of a 
L- of the usual type of ven- 
tilating door, and 
which can lie 
I opened from the 
ground by 
mcjins of a rope 
threaded through 
pulleys, has 
numerous other 
ap]>lications. The 
tloor is hinged 
in the usual man- 

. . . , wijodcn bracket 

"""•"" _ liuilt oil its inner 
side, as shuvvn. The rope is tied at 
the upper corner of the bracket, when 
the door is opened and resting on its 
stop on the roof. By drawing on the 
r()pe, tile door is raise<l sufficiently so 
that its weight acts as a counter- 
balance, closing it. To open the door, 
the ro|)e is also pulled, until the door 
is carried past the point of balance, 
when it again carries itself to the open 
position by its own weight. If the door 
is a heavy one, counterweights and 
bumping j)a(ls shouhl be arranged for 
it. — I.. A. Knutsen. h^'erett. Wash. 

Simple Method of Making Core Prints 

without Lathe 

It is customary with patternmakers 

to lurri core prints integral with the 
patterns them- 
'selves. At times, 
however, t h e 
separate print is 
j)ri:ferred. Also, 
some pattern- 
makers have no 
power tools be- 
■ and a sand wheel. Then 
prints can be easily and as quickly 
made as ill n latlie by rougli-sawing the 
block, as shown, and sanding it down 
to the scrilicd circle. A scril»cd circle 
on the pattern locates the print. — 
Donald A. Hampson, Middletown, 



Pile of Rods Protected 
by Painted Stripe 

A practical method of detecting if 
pieces have been taken from a pile of 
pipe, tubing, or bar stock, as often is 
the case especially where the material 
is stored in vacant lots or in shop 
yards, is to paint a bright- colored stripe 
over the pile. If pieces are taken from 
the pile, there will be a break in the 
colored stripe. This aids in placing the 
responsibility quickly, and cuts down 
the unauthorized use or theft of stock. 
— C. C. Spreen, Flint, Mich. 

Block for Starting Flow of Ink in 

Ruling Pen 
The ink in a ruling pen often refuses 
to flow, and in order to avoid the com- 
mon practice of 
touching the 
point on the fin- 
ger, I made a 
block that does 





w York. 



the work nicel; 
To make it, drill 
a V-in. hole in 
the end of a l^i 
l)y I'o-in. bhH-k 
of wood, as 
shown. Cut a curved .slot from the top 
into the hole, rounding off the corner? 
smoothly. Glue pieces of cardboar'l 
over the ends and provide a base. Whn 
the pen is contrary, jmsh the poini 
through the slot, and the ink is rcleasetl. 
The block can easily be cut to fit penn 
of \arious sizes. — Walter Whitlfy. 
Lawrence. Mass. 

Cleaning Glass Chemical Containen 

Graduates, reagent bottles, and sim- 
ilar vessels used for chemicals, should 
lie cleaned thoroughly before refilling 
them, especially if a new liquid is used 
A good cleansing agent is vinegar into 
which a quantity of coal dust has been 
poured. Fill the vessel about one- 
third full and .shake it vigorously nntil 
the interior is polished clean. Wuh 
the vessel in clear water, preferably dii- 
tilled. I 
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Fertilizing and Irrigating a Farm with Muck from Lake Bed 



Bi E. R- MclNTYRE 



I N original ami successful scheme 

. for using lake water and its muck 

pt^jsiis lor irrigating and fertilizing 

1 adjoining farm was used by a Min- 

«ta farmer. There being no com- 

oullits on the market for such 

fojccts, he worked out his own nieth- 

"^ which have a wide application for 

similar projects. The pumping outtit 

transfer!) 90 tons of muck-laden water 

fhour (rum a smalt lake to the farm 
d. Of this solution nine tons an 
ir ui mnck. The lake has about 5 ft. 
water at its deepest point. The 
muck !s from 8 to So ft. deep, of loose 
formation, and easily pumped. 



sionally with a tong-handlcd rake, to 
stir up the muck. 

Rngine and pump arc fastened to a 
small barge, as shown in the lower 
photograph. Connecting with the 
pump are two lines of pipe, tine draws 
the muck and water into the pump, and 
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^^■Thc equipment consists of one 7-hp. 
^Ben>««ne engine, a 3>/j-in. centrifugal 
I pnmp. intake pipe, and a pipe used to 
carry the water from the pump to the 
highest point <»f land whence the dis- 
tribution is through open ditches and 
furrows. While the pump i^ in ojicra- 
tion, a man in a boat at>oui I'm fi. off 
tore agitate* the Wat bottom occa- 



ihc other transfers it tn turn to the laud. 
The intake pipe of wood is kc|it at the 
bottom of the laktr by me:ui» of weights. 
A (1-in. pipe is fustcneil to ihc wnoilcn 
]jipc and may be swung in various di- 
reclions. With added piiic the supply 
of muck is readily extended. 

To keep out stones and sand a spe- 
cial device is u.ied. A box, mcafiurmif 
3 by 3 by ,1 ft, is placed between the 
pump and the intake pipe. This calflie^ 
theextrri large parli.-li-s and keeps them 
out of the pump. The water anil muck 
are telcen to_the_hi£hegt point on the 
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farm, '''I'l ft. 'ii.irtant, with u rise of 1' 
fr,, ],.- t.v'i line- iji' 1-iii. |ji](c. These are 
f;i-t'-ii''i to tin: exhaust upeninfjs of 
ilii- |,i]ir]|, '-:i the Urj/t. "I'l boiler 
liuc- :iri- ut'.'i f'/f thcit pi|>es. Instead 
I'l jiijiiii^^ ljutvvar'l from the highe:-t 
j.oJTit '.11 tin: f.-irm, ditches wPre dug, 
■.■u-\ il,.- -!rr.vvl.';rry hcds and orchard 
irri^;,-it.d i;i thi- way. On kc-ro>ene. 
liii- f.,-t '.f ',;icr;iti'in i- about I'l tent- 
;iTi hour, the murk thus being depos-- 
it'd '.n tli'- iNiid :it a ro-t of 10 ccnt^ ;i 
Ion. ix'lii-iM: of labor and repairs to 
iriaiiiiijirv iiiirl the initial cost of SS.'.ii 
for tlie ''.jiiii.m-nt. 

Cutting Threads Accurately 

on Small or Thin Pipe 

In niliiri;,' tlirt-.-nIs on thin or small 

ptiii- ii i- ■■fl'-n trnnble^ome, especially 

.01 ^h.irt pi. ■.-<■>. to K<-'t the tlircad's 

s.juare with the 

lenj,Mh .>f the 

'I"herc is 

-o trouble in 

Lr 1 1 i n g a suit- 

ile grip on the 

as not til 

hniiM- or scratch 

it if plated. A 

y.iod method is 

I.) [Hit Ihe die 

' — - \0'^''-y.-~l li;d.Ier in a bench 

' '' ' vise, and reverse 

111.' ill.'-. Ili;it is, turn tlieni upside 

.1..U1I. Thi- will make a piece -if pipe 

ilii-.ad in 111,' <lirecli.,n of the arr.nv. 

S.l.'.t a pi.ce ..f sle,-I rod of a size to 

in-i -li.l,- ihr.nit:!. ilie pipe. Kun thi- 

.!..wn h.lwe.n the dies into a hl.JCk so 

(,i-l.ni-.l a-, to make (lie n-d vertical. 

Sli.l.- thr- pipe d.>wn over Ihe nut and 

il will 111' ihreaile.l stniight and true. 

lli.'l.c-l ^ri). I liavef..nn.I is sh.mn in 

111.- -nMll.i- -kelch. Select a Jiiece of 

lianl W.....1. Ms in, thick and l-'. in, h)n),'. 

Sliaj.c it asshuwn. and l.nre a series of 

b..l<- a!.Mi;r a center line, -if sizes I.. 

lake the ,in!-ii|e .liani<-lers .if the pipes. 

Ih.'n b.,re tw.. 'i-iii- boles for bulls. 

With a thin saw. cut ahmg between the 

"ieccs. When clampeil on the pipe, this 

ce will not slip or bruise it. — L. M. 

<■, Daylona. I-la. 





Portable Stand for Janitor's 
Cleatting Equipment 

A stand, on caster?, and built to ac- 
commodate the various articles that a 
janitor uses in cleaning rooms and 
halls in I a rge 
buildings, is a 
time and labor 
saver. It is made 
to fit a hall 
closet, and can 
be kept out ot 
sight easily 
when not in use. 
Painting it with 
white enamel 
gives a neat ap- 
pearance. When 
needed, the jani- 
tor rolls the 
stand to Ihe 
room he intends 
to clean, leaving 
the stand just out.side. The casters 
■ihonld be of the pivoted roller tyiw, 
anil t'.>r use on highly finished flffirs 
larger, rubber-covered caster wheels 
are desirable. — Thomas O'Dea. New 
Haven. Conn. 

Tool for Grasping Small 
Machine Parts 
Four pieces .if steel wire and a lile 
handle are al! that is needed for the 
con.structi.in .if a han<ly tool useful for 
setting bolts, 
nuts, screws, 
etc., in places 
difficult of ac- 
cess. It is also 
convenient for 
recovering coins, 
rings, washers, 
etc.. from plumb- 
ing fittings. The 
too! is made by 
driving into the 
hanille three steel wires, in prong 
fashion. A wire is made ring-shaped, 
to slide over the prongs and compress 
them nhnut the piece to be handled 
The length of the prongs will vary to 
suit the needs of the individual user. 
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v'ith a hacksaw 



Shaft Hangers and Fittings 
for the Small Shop 

When it was found too expensive to 
buy hangers for a shaft in a small shop, 
they were improvised, and proved so 
serviceable that they were left in place 
as permanent equip- 
ment. Six of these 
hangers carry a 1-in. 
line shaft, 34 ft. long. 
The method of con- ^ 

struction is simple, and 
the parts used can be 
obtained in most small 
shops. 

Cold-rolled steel is 
used for the shaft. The 
hearings are made of 
^ht)^t sections of gas 
pipe, into which babbitt 
is poured. The bear- 
inji,s require a I'/j-in. 
pipe, cut from 4 to (i 
in. long, depending on 
the load to be carried. 
After the pipe is cut v 
to give a s(|U3re en<I against which col- 
lars can he fitted, the sections are bored 
with three holes, as shown in the 
jiketch. Two of the holes are oil holes, 
and the center one is for the pouring 
of the babbitt. 

The pouring of the babbitt is accom- 
plished by means of two wooden sup- 
ports, bored, as shown, to fit the shaft, 
and shouldered for the pipe. The ar- 
rangement is set up as indicated, the 
oil holes being plugged, and the bab- 
bitt is poured into the bearings. The 
bearings are smoothed and cleaned in 
the usual manner. If the shaft and pipe 
are warmed slightly, a better job will 
result. 

The method of hanging the bearings 
can be arranged to suit conditions. In 
this instance the shaft is run along the 
wall, and the hangers are made of wood, 
strongly braced, and set into the wall, 
as shown. The bearing is clamped into 
a V-groove by means of a metal plate. 

The wood pulleys to transmit the 
power from the shaft are made by 
building them up of alternate layers of 
%-in. wood, which are cross-banded. 



and fastened with glue and bolts. The 
pulleys can be turned true by mounting 
them on the shaft, and rigging up a 
suitable rest for the turning chisels. 
Collars for holding the pulleys and 
other fittings on the shaft, can be made 
up of short sections of pipe, drilled and 




tapped for sctscrews. To guard the 
setscrews, they should he short, and 
the threaded collar covered with a sec- 
ond collar, bored so that the head of 
the setscrew is recessed in a socket, and 
the covering collar cut to form a split 
ring. Suitable setscrews may be made 
by cutting off the threaded end of a 
bolt, and slotting the upper end to en- 
gage a heavy screwdriver. — Kay V. 
Kuns, Cincinnati, Oiiio. 

Small Wire Scratchbrush 
Handy in Soldering 

In soldering teakettles, pans, etc., it 
is often difficult to clean the surface to 
he soldered, especially on the inside 
of the vessel. This trouble can be 
overcome by using a file cleaner with 
long steel-wire bristles. If the cleaner 
is too large, cut some fine steel wires, 
form them around a small brass rod, 
bind them securely with a piece of 
brass or copper wire, and then sweat 
a little solder in around them. Such 
a scratchbrush will give good service 
for cleaning small areas. — A. Gemmell, 
Ansonia, Conn. 
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Window Lamp with Revolving 

Shade Attracts Attention 

'\'hv a!iiniaii.-I wimii^w- display <le- 
scriljei! is auti.>ni;itic arid require? ii.j 
driving mc-ciiatiisin. To make liie re- 
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volviiig shade, cut imm liyht, strung 
cardiji lard. a iV>riii. as.^liawn. 'I'hc sides 
may lie cut wilh ■stenciled letters or de- 
sifjn-;, hacked with Iraiishici-iit paper. 
<ir may he left solid. Fijur triangles 
arc cut in Ihe Uty. and the re>ultiMf; 
vaiie> arc heiit d..wrnvan! at rii.dii 
nri-Ies. .\ small pa]ier di-k is llien 
pa.-tetl in the exact center (j1 tlie un- 
der Mde i.f Ihe i.-].. and a small hole 
centend in it. :M.iunt a lar-re carhi.n- 
lilameril lam], -m a >uitahle pedestal, 
pivul the ^ha.lt- on the tip of the lamp. 
ami turn on til'; currc-nt. 'i'lte heat fjen- 
eraled will How up hetwecn the vanes 
and -liuvlv turn the -ha.ie as long as 
the current is (nrned on.—V.. L. Di.h- 
hins, i;o-|.,n. Mass, 

Cutttnf( Hard Sheet Rubber 
with Scissors 
Hard sheet ruhher is difHeuIt to cut. 
and tlie a^enire ex]ierimc'nter has few 
faeililies f.,r .loin" _ such ivork. An 
e;r-v vvav tn enl this material, up to 
"'„: ill. Iliick. is as fi>Ilows: Mark the 
nniline to he cut on llic rul>her with 



i scriber. Plunge the sheet into hot 
water ; take it out and cut on the outline 
with a pair of heavy scissors. The 
ruhljtr will become soft like leather 
and will cut easily. As it hccomes 
cooler, it will cut harder. If any more 
cutting is to be done, plunge it into hot 

vater again, and continue until the 
cutting is finished. Tlie sheet will 
probably be somewhat out of flat. To 
remedy this, dip the rubber in hot 
water, place it on a sheet of plate glass, 
or metal, and put another sheet of 
glass over the rubber, with a weight 

■n it. Permit it to cool, and it will 
be flattened.— \V. S. Standiford. 
Youngstown, Ohio. 

Device for Opening Stove Damper 

Handily 
It is often inconvenient to get near 
enough to a damper in a stove or fur- 
nace to open and close it. To over- 
come this difficulty I arranged a 
simple device, as shown in the sketch. 
I lirst made four pieces of wood, '/g 
by ij by 6 in., and two of them were 
halved together in the form of a "T," 
as detailed. (In the ends of the cross- 
bar I inserted screw eyes. The other 
two pieces I fastened on the handle of 
the damper with two screws, and also 
jHtt screw eyes in the ends of one of 
ihcse pieces. To the Hoor joist I naiW 
a brace long enough to be within easy 
reach of a persim standing in front of 
the furnace. On this brace I pivoted 




the T-shaped piece, as shown. Par- 
allel wires connected to the eyes, as 
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indicated, completed the arrangement. 
By means of the T-shaped piece I can 
move the damper readily from the front 
of the furnace. — Walter S, Jennings, 
BufTalo, N. Y. 

Chipped Grooves Drain Rainwater 

from Walk Depressions 
After several years, stone and va- 
rious composition walks begin to wear 
away on the surface. Depressions 
form near the center of each square of 
walk, and after a rain pools of water 
settle in these depressions. A remedy 
is to chip a small groove from the low 
spot to the side of the walk, to afford 
drainage for the water. 

Variable "WUl Be Back" Sign 
Quickly Made 

To save time in answering telephone 
calls for men who are out of the office. 
a clerk in a large organization devised 
an inexpensive 
device to tell 
when each man 
expects to be 
back at his desk. 
Across the top of 
a 3 by 5-in. filing 
card is lettered 
"Will Be Back 
at," and below 
this is the name 
of the man for 
whose use the 
card is intended. 
Two horizontal 
slits, 1\i> in. long, arc cut in the middle 
of the card about '/I; in. apart, as shown, 
A fairly stiff piece of paper about 8 in. 
long is slid through these .slits. On this 
strip the office hours, divided into half- 
hour periods, are indicated. The ends 
of the strip are pasted together form- 
ing a support for the sign. When John 
Smith intends to leave his desk at 10 :00 
a. m, for an hour, he simply slides the 
stiff paper through the two slits until 
"11:00 a. m." appears on the face of 
the card. This device makes it un- 
necessary to bother several people to 
ascertain when he will be back. 




Devices That Add Comfort 
to Winter Touring 

Winter automobile touring or driv- 
ing, without special preparation, sub- 
jects the tires of the car and its occu- 




pants to unusual severities. With 
comparatively slight labor, protection 
may be provided that will also decrease 
expenditures for tires. Excess heat, 
usually lost in radiation, can be di- 
verted to portions of the car to the 
comfort of the occupants. The method 
sliown in tlie sketch is effective. Con- 
struct a boxlike case for the muffler, 
and fasten this to the under side of 
the floor. The casing may be of sheet 
metal or wood. Through the fliKir. 
directly above the deflector, a num- 
ber of holes should be bored, which 
will not materially weaken it, yet will 
permit the heat from around the muf- 
fler to escape into the car. The floor 
boards in the front compartment may 
be drilled in a similar manner for the 
lu-at from the radiator and engine. 

Tires should be prt)tcctcd from the 
frozen roadbeds. Discarded casings 
will render efficient service as covers, 
taking most of the punishment of the 
winter roads, and also increasing the 
tire diameter and bearing surface, thus 
making progress through the snow less 
difficult. The heads of the casings are 
removed. Coppered clinch rivets hold 
the casings securely in place, as de- 
tailed. 



.'^o? t 
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Another convenience, when driving 
through snow, rain, or mist, is a home- 
made windshield wiper. One made of 
a piece of felt-edj^ed weather stripping, 
mounted on a bent rod of spring wire, 
as shown, is practical. The clip is made 
of sheet metal, fastened by means of 
a small bolt, and, on the other end of 
the wire, a sj)Ool, with flanges re- 
moved, is mounted. If the felt edge 
is occasionally saturated in equal parts 
(A glycerin and alcohol, it will coat 
the glass with an oily film, which tends 
t(; shed water and makes necessary 
only occasi(Mial use of the cleaner.- 
G. A. Luers, Washington, D. C. 

Fitting Angle-Shaft Bearing Bracketr. 

to a Machine 

A shaft to be placed at an angle on a 
machine in bearing brackets, as shown, 
rcfiuires considerable fitting to get the 

brackets in line, 
so that the shaft 
does not bind. 
T o . avoid this 
trouble, the bear- 
ing brackets 
should be bored 
out ^ij in. larger 
than the diam- 
eter of the shaft. 
The brackets are 
secured tn the machine; small collars, 
i/s in. wide, are provided lo slij) over 
tlie shaft, their outride diameter being 
the same as the bore in the bearing 
brackets. These collars are placed in 
])Osili(jn to enter the holes in the 
bracket, centering the shaft. P>al)bitt 
is ])oure(l through a hole drilled in the 
bui)S of the l)earing brackets. The 
l)abbilt will run around the shaft, locat- 
ing it easily. It is only necessary, after 
removing llie shaft, to scrape the inside 
(»f the bearings and drill an oil hole. — 
Ins. Limbrunner. Shelton. Conn. 
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CIn clamping smooth work on ma- 
chine-shop machines, the slipping of 
the metal on the surface of the ma- 
chines can be overcome by inserting a 
sheet of paper between the work and 
* machine bed. 



Replacing a Strong Coil Spring 

Great difficulty is often encountered 
in replacing the clutch spring on an 

automobile, or 
other strong coil 
springs, which 
must be com- 
pressed. The 
operation is fre- 
quently danger- 
ous, especially 
for one man. By 
binding the 
spring with wire, 
as shown in the 
sketch, and 
clamping it in a 
vise, one man can replace the spring 
quickly and safely. Two pieces of 
wire are inserted in the spring, which 
is then clamped in the vise. The wires 
are twisted and drawn up tightly. 
Then the spring is set into place, and, 
when the wires are cut, springs to its 
proper position. — Ralph M. Brown, 
Ithaca, N. Y. 
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Channel Bars Mitered 
in Power Hacksaw 

In making a large frame out of chan- 
nel iron, the ends had to be cut at an 
angle. The rigging, shown in the dia- 
gram, was made 
to line up the 
channel irons for 
cutting. The up- 
right A is fas- 
tened to the bed 
of the hacksaw, 
its lower end be- 
ing bent at a 
right angle. The 
strip B is fastened to the upright A at 
such an angle that, when the channel 
iron rests against it, the end will be cut 
off at the required angle. The channel 
iron C is held against the strip B with 
a wooden clamp. The rigging should 
be in line with the vise so that the 
lower end of the work may be clamped 
in the vise. This method saved much 
time as against doing the work bf 
hand. — C. Anderson, Worcester. Masi. 
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ly Made Shaft Coupling Thawing Out a Fire Plug Quickly 



ickly I 



gears from the shop scrap 

used to make a shaft 

which 

quite 

r. It 




gears 
ed to 

jy means of standard taper 
)wn, after which a series of 
I pins were placed in the 
-■een the teeth. These pins 
h diameter as to allow them 
spaces snugly. A clamping 
le in two sections as de- 
slipped over the pins, hold- 
ter firmly in place. The 
is proved efficient, and also 
antage of being readily dis- 
— A. L. Snell, MiniicapoHs, 



ckets for Storing Rivets 
d Small Hardware 
1 of storing rivets, used by 
has many practical adapta- 
le home 
lop or 
store, 
nith 
iesot 
poc- 



each 
soldered a rivet, or sample 
■ small article was contained 
icular pocket. When used 
iench, the pockets are laid 




When the fire department was called 
out one night to a serious fire, the 
street fire plug was frozen, and ordi- 
nary remedies failed to open it 
promptly. While some of the firemen 
attacked the blaze with chemicals and 
what water was available, others 
poured gasoline, from the tank of the 
fire truck, over the frozen plug and 
set fire to it. The plug was soon 
thawed out, and the fire brought un- 
der control. 

Novel Display Wheel 

for Show Window 

A window advertising novelty which 

attracted considerable attention, was 

homemade of inexpensive materials, 

and driven by a 

small motor, the 
whole arrange- 
ment being com- 
pactly inclosed, 
as shown in the 
illustration. A 
good size for the 
case is 15 in. 
high, 3Yj in. 
deep, and IS in. 
wide, with a disk 
about 10 in. in 
diameter made 
of two 1,4-in. 
boards. _ The 
smaller disk is 
used as a pulley, 
and is belted to 
the motor by 
small round 
belts, or cords. Cartoons, or similar 
devices, with advertisements between 
them, are mounted on the face of the 
disk, which can be covered with velvet 
or other attractive material. The wheel 
is driven around making the onlooker 
curious to see the various figures that 
appear in the opening. Two narrow 
shelves may be set into the front of the 
box. as shown, for displaying rings or 
other small article;;. The front of the 
case is hinged as indicated, so thaj the 
disk can be re-covered as desired. 
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Combined Hinge and Stop 
for Cellar Doors 

Strip.- of flni ir<in 
were used to niaki.- 




ThcK Combined Hingts and Spiin^ Dj>ist3);i 

Strengthen the DooD. ind K«p Pcri.r.i 

from Wilking en Them 

for celhir (|.».r>. aii.l n strip was ai- 
tacht-d I.I tacli liiiiLrc ciirk-cl in tli-.- 
furni ui' a >jiriny, as shinvn, jifuviilin;.' 
also a praciii-;il st<ii>. The u-iial ilifl'i- 
cuUy vvi'.li suoli limirs i- that tlit hinges 
arc >'npn inni lunse and iht (luur< 
racked tn jiioces. ']~liese hinges a^l as 



l.r 



s Ihe .1 



■ell a 



-M. !■:. Dugyan. Kenosha. Wis. 

Proof on Letter-Printing Machine 
Made with Carbon Sheet 

A siiupk' ivav In (.hlain a prnul sheet 
of a letter thai has heeii ^t-t nj. I'-ir 
nnmiiit,' '.n a lelter-printiiijr maehirie. 
wilhuiil giiiii!,' I.) the troiiljle <•! aliai-h- 
inir .'irid detai-hiiifi the rihlion and k'''- 
lim: th.' TuiL'-rs iiijl of ink. i< tn lay .--. 
imvr ..f i-arl...n j.aper r„i t.,p .,i i\„- 
lellerii.-ad wilh the oarhoii f:iee in oii- 
!;-■( will, the letter, and then feed the 
livn ^1|..■I- thn.ngh Ihe iiiaehine I.. 
t;elhrr. The re-ii!t will he a legiMe 



.,py 



err I n 



are 



readily f<>wnd. On aecnunt fif the cx- 
Irn thiekiiess of ]ia]ier, tho lever regii- 
latiii(r (he inijircssifin sh'iiiM he 
properly adjusted.— Alfred J. Miller, 
AIljiii|uer(|iie, N. M. 



Broken Motorcycle Nut Repaired 
on Road 

While on a motorcycle trip, far from 
a repair shop, one of 'the main nuts on 
the rear axle of mv machine liroke 
in twu. It was an odd size, and 1 
Could not get another. Finailv I 
clipped a loose end of heavy wire from 
a near-by fence, filed a' \'-ffroove 
around the edge of the nut on the six 
corners, and twisted the wire tightly 
arouml the nut in the groove. When 
screwed int.. place on the axie. the nut 
held satisfactorily until I arrived 
1„ inie.— W. H. thies. \Vashingt..n, 
District of C,-.luml,ia. 

Hook for Removing Cap Rings 
from Piling or Posts 

In ilriving pust.s or piling, a .■steel ring 
is n.siially set over the top to prevent 
l.'iniasie t.> the post from the blows cf 
the hammer, or 
pile-dri\er liea.i. 
Where a nnmbe 
"f stakes ar 
.Iriven. it is aK 
c ii n V 
v> us» 




le* it 

the sicetel 

made in various sizes for removing 
these rings quicklv. On large jobs, 
power may lie applied to the drawbar. 
and on smaller posts a lever may be 
h.i.iked to the chain, or the bar may be 
mad'- long enough to give good lev- 
erage. 



Surfacing Type%writer Platens 
with Sandpaper 
When rubber typewriter platens be 
come hard an.l uneven they can fac 
made soft and smooth by turning them 
with c.iarse sandpaper, and then 
smoothing them with fine emery cloth. 
They will then he almost like new, thus 
avoiding the poor writing caused by 
hard and uneven platens. 



^n Electric 
pot-Weldin- 
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HTRIC Spot welding is rapidly 
lacing rivetiiit; Jis a means of 
inlly holding togellier two or 
Ects of metal for many kinds of 
The electric weld is more 
made than tht riveted joint; it 
loosen, and is nearly as strong 
able as the material itself, if 
made. For this work a spe- 
htne is necessary, Tlie sheets 
elded together are placed l>e- 
»o copper electrodes, as shown 
tading illustratioti and detailed 
issemhly sketch and working 
B. A large current, at low 
is then made to flow from one 
E to the other, passing through 
n-ening metal sheets. As these 
which are generally of iron, 
luch higher electrical resistance 
e copper electn)des. they in- 
me hot ai the points where 
rs touch them. The hotter 
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the metal becomes, the greater is the re- 
sistance. Finally, the iron sheets 
hrought to a welding temperature, and' 
a very slight pressure forces the molten 
metal together, forming a perfect weldj 
at the point of application of the pres- 
sure. 

The constructional features of 
modern spot-welding machine for high- 
speed factory work are quite comj " 
cated, but a simple, homemade machine' 
may be built for the small shop at slight 
expense and without the use of special' 
tools. A machine of this type is shown 
in Fig. 1. There is no danger of get 
ting an electric shock in operating this 
machine, the pressure being only three 
volts, or little more than that of a dry 
battery. The transformer will stand an 
in'itantaneous overload of 400 or 
amperes on the secondary, which is 
plenty for small work. 

A heavy table, or workbench, ser^'CS 
as the support for the welding appa- 
ratus. Near the edge of the table ia. 
fastened a wooden block, about G in. 
high and 4 in. square. This forms the 
support for the bottom electrode, which 
is held in position by an iron holder 
fastened to the block by screws, a!) 
shown in Fig. 2. The flat bar A is only 
Vj in. in thickness, and cannot provide 
sufficient holding surface for the elec- 
trode B. Accordingly an iron block, 
C. '^ by 3 by .1 in, long, is bolted to A, 
the electrode being set ihnmyh it and) 
held by means of a setscrcw. 

The upper electrode is adjustable ii| 
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and down only, with no lateral move- 
ment. This is accomplished by bolting 
the electrode holder D to a flat iron 
bar, K, as shown. The electrodes must 
never be permitted to come together 
while the machine is operating, and as 
a safeguard a block. F, is provided with 
a coil spring inserted between it and 
the bar I*-. This spring holds the elec- 
trodes 4 in. apart. 

lH)r the mechanical control of the 
machine, a right-foot pedal is used. 
This pedal is connected to the bar E by 
a wire controlling the position of the 
upper electrode. The construction of 
the transformer is next undertaken. A 
direct-current supply is seldom used 
for welding, and the alternating cur- 
rent used requires a suitable trans- 
former. It is assumed that the light- 
ing-circuit supply is 110 volts and the 
frequency GO cycles, which is the form 
of current in general use. The trans- 
former consists of two windings on an 
iron core, as detailed in Fig. 4. 

The first winding, connected to the 
supply circuit, is called the primary, 
while the otlier winding, which in this 
instance is connected to the electrodes, 
is the secondary. Current flowing in 
the primary winding will induce a volt- 
age in the secondary directly propor- 
tional to the number of turns of wire 
in each winding. For the making of 
the core several thin sheets of iron are 
cut into strips. 7V1» in. long and 1^^ i"- 
wide, as shown. A sufficient number 
<hc)uld l)e prepared to give two piles, 
each l^o in. high. Cut the same quan- 
tity of l^i»-in. strips, 3^^ in. long. 
These strips are then annealed. Using 
the longer strips, proceed to build up 
the pile, l^he second strip is laid on 
the first so that it overlaps it at one end 
l>y VA in. The third strij) is then 
placed on tlie second, directly over the 
first one. as shown. The fourth strip 
la]>s the third, lying directly over the 
second, and so on, to complete the pile. 
It is then bound temporarily with 
tape. Two such i)iles are required. 
The same procedure is carried out with 
the 3Vi!-in. strips. 

From thin fiber or strong wood, cut 
four end pieces, 3 in. square, with holes 



through the centers, li^ in. square, as 
shown. Slip two of these end pieces 
on each of the long piles of strips, and 
secure them in position. Between these 
ends several layers of linen, or friction 
tape, are wound on the core for insulat- 
ing purposes. A coat of shellac is then 
applied. When the shellac is dry. 
neatly wind on each of these two bob- 
bins two layers of 63 turns each No. 
14 gauge, double cotton-covered wire. 
This forms the primary winding. After 
giving the primary winding several 
coats of shellac, wind on three layers 
of tape, taking care that the work is 
neatly done as this insulation must be 
perfect. Again apply shellac. 

Upoh this insulation is wound the 
secondary, for which heavy wire is 
used. On each bobbin wind two coils 
of seven turns each of No. 6 gauge, 
double cotton-covered wire. An out- 
side covering of tape is put on to give 
the coils a finished appearance. With 
the two wound bobbins lying side by 
side, sandwich the other two packs of 
laminated strips into the ends of their 
cores, so that a continuous core in the 
shape of a hollow square is formed. 

In making connections great care 
must be exercised. Reference to the 
winding and wiring diagrams, Figs. 5 
and 6, should be made, noting that the 
two coils on the primary are connected 
in series, while all four secondary coils 
are in parallel. The outside connec- 
tions are quite simple. Two hea\7 
cables carry the current from the sec- 
ondary to the electrodes to which they 
are soldered, as shown in Fig. 2. The 
primary winding connects, through a 
])edal-control switch, to the llO-voh 
lighting circuit. A knife switch and 
fuses may also be inserted in this cir- 
cuit if desired. 

The pedal-control switch arrange- 
ment, shown in Fig. 3, is similar to the 
mechanical control pedal, except that, 
when the pedal is depressed, electrical 
connection is made in a quick make- 
and-break switch with snap action. 
The switch is inclosed in a metal case 
and set in a wooden block fixed to the 
floor. A heavy coil springs raises the 
hinged pedal when it is not held down 
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by the foot. Copper rods are used for 
electrodes, their diameter being about 
% in. The welding end is tapered to a 
surface varying from % in. to % in. in 
diameter, depending on the work to be 
done. 

Several trials are necessary before 
successful results are obtained in the 
use of the machine. The operator 
should sit down to work the machine 
so that both feet may be used to control 
the pedals. After fitting the two 
sheets together in the exact position 
desired, they are placed between the 
electrodes. With the right-foot pedal 
depressed, the electrodes are brought 
in contact with the material, and a 
slight pressure applied. The left-foot 



pedal is then depressed, allowing the 
current to flow for several seconds. 
The localized current heats the metal 
sheets to a welding temperature, and 
with a further pressure on the right 
pedal, the sheets are forced into close 
contact and the weld is made. 

In conclusion, several kinds of metal 
can be satisfactorily spot-welded. Cop- 
per and aluminum arc exceedingly dif- 
ficult to weld, as they offer low resist- 
ance to the flow of an electric current. 
Galvanized iron may be welded satis- 
factorily, although the zinc will be 
burned off at the point of the weld. 
Tin can be welded to tin, or to sheet 
iron, as may also brass. Sheet iron to 
sheet iron gives the best weld. 
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Quick Method of Making Small Doors 

Small doors made of several pieces 
iif board, txteniling vertically, usually 
ie(|uire deals on the back to keep tliem 
frum warpiiifT. A panel door for the 
purpose is often too expensive, or too 
troublesome, to make. An attractive 
a n d substantial 
small door can be 
m a d c by taking 
two, three, or 
more pieces and 
stringing them on 
dowels, seated in 
boles bored 
through the sev- 
eral pieces, as 
s b o \v n. This 
method is practi- 
cal in making 
doors up to 18 in. wide. Match the 
boards together and nail strips on. to 
keeji them straight. Put the rough door 
in the vise, mark the places where the 
hinges will go, and with a long % or 
1 j-in. bit. hore through the pieces suc- 
cessively, to within 1 in. of the edge of 
the end piece. Cover the dowels with 
glue, and <lri\e them home. The bit 
must be >harp, and the grain must be 
oliserved in order to avoid boring 
through the \uU-. — Henry Simon. La- 
guna Beach, Calif. 

A Perforator for Loose-Leaf 

Book Fillers 

Having a set of loose-leaf hooks, 1 

made the jRTforator shown, instead of 

]junchiiig the Imlcs with a plier-type 

hand punch. It jicrforates Hi sheets of 
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ordinary paper at one time- To tnake 
the device, cut two pieces of y^ by 1-in 
strap iron. A, and drill '^^o-'"- holes. R. 
in them. Drill holes, D, suitably 
spaced, for the punch ro<ls F. Bolt 
pieces, A. together, as shown, with '|- 
in. strips, C, between them, at the ends. 
Make the piece E as detailed, and drill 
boles to match those at D and als<-. 
holes for the bolts at the end. Fit 
strips under the ends of the piece E. 
Thread the .steel pins F at one end. 
Cut and drill the strip G as shown. 
Thread holes in strip G. and set the 
threaded pins in place. Fit a wood or ■ 
metal handle, H. to the piece G. As- 
semble the parts as shown, and fit open 
coil springs, \U in. long, between the 
plates G and K. Grind off the lower 
ends of the pins F, so they just come 
through the top plate A, grinding them 
at a slight angle to give a shearing ef- 
fect. The sheets of paper are placed 
between the plates A, and a sharp blow 
with the hand on the handle H drives 
the pins through, cutting neat holes.— 
Bert Waychoff. Fort Collins, Colo. 

Shingles Set by Gauge 
on Shingling Hatchet 
It is desirable when working on a 
roof, or other similar place, that as few 
tools as possible be required for the 
work. In shing- 
ling, this is es- 
pecially neces- 
.sary, in order to 
make speed. A 
kink that will 
save much time 
is the fitting of a 
small gauge on 
the front edge of 
the shingling 
hatchet, as 
shown in the 
sketch, to meas- 
ure the weather exposure of the 
.shingles. The gauge is a small C- 
shaped strip of iron, with a setscrew 
in one side of it, by means of which 
it is clamped at various positions oo 
the hatchet— C. T. Shields, Indianapo- 
lis. Ind. 
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A Round Storage Cellar 
(or the Farm 

I round storage cellar has attractive 
:ures as to practicability, inexpen- 
■ construclion, and the securing of 
timum storage space. That shown 
i built of brick, but various 
ds of masonry materials, or 
Crete, could also be used. 
; inside diameter is 12 ft., 
. the height from the floor 
:he ceiling line is 10 ft., giv- 

a good-sized cellar for the 
rage farm. The cellar is 
It largely underground, and 
area surrounding it is 
ded up. after the wall is 
iplcted. The floor, the wall 
ndations, and the steps arc 
roncrete, made of a mixture 
one part cement, three of 
d, and five of gravel. The 
ting is heavy, and the floor 

in. thick, with a 2-in. bed 
:inders or fine gravel. The wall 
12 in. thick, and can be made sati; 



factorily of 8-in. hollow clay lile, faced 
with common brick. This gives a de- 
sirable double air space in the walls. 
The door should be -i ft. wide and ~ ft. 
high, made in double thickness of 
matched lumber, with heavy roofing 
felt between the boards to provide in- 




sulation against heat and cold, — W. V.. 
Frudden, Charles City, Ii»wa. 



ement'Bandage Repair on Large 
Pipes or Cylinders 

or mending leaks in irrigating 
■s, cracked pumps or cylinders, 
m-heating pipes, etc., a bandage of 
ent and cloth makes a good job. 
: Portland cement and wattr to a 
:e; next take a long strip of loose- 
'en cloth, burlap, or cheesecloth, 
I, wide, and roll it into a roll like 
irgeon's bandage. Work the loose 
full of the mortar, and wind it 
ind the leak, taking a handful of 
cement mortar and working it well 
. the cloth, at each round. Con- 
e until the bandage is 1 in. thick; 
I finish over the surface with the 
iar, and let it stand for 48 hours, 
I protected from wind and sun. It 
then be ready for use. If there 
heavy pressure in the pipes, wrap 
5 mesh around to reinforce it. I 
e mended leaks in 8-in. irrigating 
■ with a 20-ft, pressure, both wooden 
iron, by this method. — D. H. Snow- 
jer, Payette, Ida, 



Leather Angle Washers Stop 
Oil Leakage in Crank Case 

It frequently happens that the oil iu 
the crank case of a gasoline engine 
leaks out through the ends. This was 
the ca.sc on the 
engine of my 
automobile, and 
I eliminatcil the 
trouble in t he 
following man- 
ner: I tonk a 
piece of '/»-■"■ 
leather and made 
a tube of it, the 
inside diameter 
being cfiual to 
that of the bearings and its length % 
in. It was then placed on an arlKji" 
swedged back to the shape shown ii 
the illustration, and cut into halves 
Both halves were placed into position 
as shown, and two small semicircul* 
.■segments of a flat ringr were •*^**' 
on, holding the leather in positipi 
A. K. Rudolph, New York, N. ^ 
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Counterbore Ground Quickly 
from Round Stock 

Oftc'ii the iiicchaiiic in the machiiie 
shop rt'<niircs a sjiccial size of counter- 
bore and does not find it in his stock of 




touls. A quick methoii of supplying 
such a lioro is to take a piece of tool 
stei-1 and turn it to a shiiuhler pivot, as 
sliown ill the skclch, and then grind it 
to the proper cutting edges. The grind- 
ing can he <l<ine readily on an ordinary 
emery wlieel, and care should he taken 
to provide the necessary relief at the 
cutting edges. The pivot, of course, 
niu-^t be made of ijie proper .size for the 
center hole, and the lower cutting 
edges of lUe counterbore should also 
he given a relief toward the back. 

Simple Devices for Lubricating 
Automobile Springs 

A simjilc method fif sujiplying oil to 
the transverse, or cross, springs on 
autipniiihile-i, is employed by an expert 
mechanic. On both the front and rear 
-I)ririg-;, where these are fastened to the 




channel frame, forming pockets, he 
placed small sponges soaked with oil, 
as shown. When the springs are de- 
flected, ibe oil flows onto the spring.*, 
keeping them lubricated and free-froni 
rust. Occasionally the sponges are re- 
moved and the oil supply replenishetl. 
Another good method for elliptical. 
or seniielliptical springs, i.s to use strips 
of felt, or other p<irous material, bind- 
ing this neatly around the spring with 
twine, and pouring oil over it. The 
felt is covered with waterproofed cloth 
or leather. A lubricator, as shown, can 
also be made, of tin or sheet brass, lor 
inclosing small sponges, which arc held 
to the edges of the blades, on springs 
of these types. This attachment, as de- 
tailed in the pattern, can be either 
folded over at the under side, into a 
seam, or flanges may be left to fasten 
with a screw and nut, — G. A. L., Wash- 
ington, D. C. 

Adjustable Roller Stand for Pipes, 

Bars, and Rods 

In handling long pipes, bars, rod>. 

and similar pieces, a stand, having a 



great convenience. 



roller at the top, is 
both in the sav- 
uig of time and 
of heT\y labor 
Se\tral of these 
can be arranged 
in 1 row where 
H o r k m e n are 
shunting the 
pieie-^ 1 consul 
trihk disnnce 
I he stand shown 
in the skitch is of 
Lhcip and sim- 
ple construction 
\et quite sub- 
stantial. A sec- 
tion of pipe is 
mounted on iron 
plates and int() the top of it is filteil 
a screw arrangement. This may be 
a vise screw and nut, as shown, or 
a large bolt. The roller is set in a 
bracket, which is bolted to the vertical 
adjusting screw, — R. B. Sands, Detroit, 
Michigan. 
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Altuniaum Sa]t Shaker Made 
into Lens Holder 

V!ion llie hard-ruldicr lu>liter of 
j;Lai^ lens, used considerably 
E shop work, was broken, it becai 

-ce5sary to i 



of re- 

1, icing the partr. 

■ — ,..' ' -, I " ;i> ii5ed. the up- 

■fg^^' la ! .■" -"J »t »" 

'"^^^ uinuni sail 

If being cut 
-shaped for 
imrpose. 'I'he 
i-:i.i 'A^i^ .11! ,1- iiniTiatoM. alter the salt 
shaker had buen mounted in a lathe 
chuck, and ihc upper en<i was spun out 

ifit the lens. The larger end was also 
in nut to give the proper curve to 
; holder. The blunt-nose spinning 
lis used were ground from steel rods 
I mounted in the tool post.^Ren 
intzreb, Indianapolis, Ind. 

Pnper Method of Folding 
Blueprints 
When folding large blucpriuls f..r 
mailing, tiling, or other ]>urpo-ies, ['■■> 
sbnulii he folded with the blur, ■ , 
printed, side out, and witli tho titl- ■ 
<U-Acription, in the lower ri[;iil-h.iii 
romcr of the folded jirint. This i.-i 
cilitatca hatidling and filing. an<l savi. 
tbc useless unfolding c.f ibe jirin 

Ifcich wears it unnecessarily. 
loi4 Saws Provide Good Stock 
r for Tools 

Various kinds of tools made of flat 
Ekcs of steel can be cut from old saw 
lades, ordinary handsaws being used 
fur the thinner st<Kk, and heavier cir- 
cular saws for heavier material. The 
xl must be annealed to make it 
ttily wnrkablc, and the tools may be 
rdene'l if desired. Some of the tools 
^t can be made in this way are 
larcs. calipers, gauges, and various 
of measuring and marking tools. 
i from flat fttel. 



Metal Case with External Control 
for Knife Switch 

It is dangerous to have an unpro- 
tected knife switcli so placed that it 
may he unwarily touched by some one 
with the bare hand, A good plan is to 
inclose the switch in a homemade metal 
case, so that the electric arcs made on 
opening and closing the switch are 
properly guarded. A V-shaped box 
several inches longer tlian the switch 
should be constructed from sheet iron, 
as detailed in the layout. Screw the 
box to the switch panel, as shown, and 
make a suitable cover, hinged at the 
top. The box and cover can be painted 
black, or the cover painted red to locate 
the switch box easily. To make a con- 
trol operated from the outside of the 
box, as detailed, bore two '/4''"- holes 
through the front of the box, A staple 
i-i driven intn the panel near the switch 




handle. A small chain or cord is passed 
through the holes and thence through 
the staple, and to it is fastened the 
switcli handle. Rings are attached to 
the ends of the chain, and by pulling 
the correct end the switch will open 
or close, as desired. — C. M. Hall, St 
Louis, Mo, 

C.-\ small boat being towed may be 
steadied by dragging a bucket behind il. 
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A Homemade Paper-Baling Press 

By CLIFFORD A. BUTTERWORTH 



HOME mechanics fairly handy with 
tools car make this baling press 
at a comparatively small cost, depend- 
ing on whether or not old material is 
used. It will soon pay fur itself through 
the sale of scrap paper that would not 
be accepted in loose form. To operate 
the press, push the lever D back to 
the position shown by the dotted lines, 
lift the ram as far as it will go, and 

Jut in the paper. Then lift the lever 
about 2 ft., pull the lever D forward 
so the bolt K will slip into one of the 
notches, and pull down, Repeat until 
the paper is well compressed. To 
make a good bale, a piece of heavy 
cardboard should be placed on the top 
and at the bottom. Iron wire of No. 
18 gauge is used for tying. When suf- 
ficient paper has been used to make a 
I good-sized bale, take three 6-ft. lengths 
of wire and without removing the 
pressure insert them in the slots. Run 
the ends through spaces between the 
strips, at the top and bottom of the 
bale, and bring them together in front, 
fastening them tightly by twisting. 
Then release the ram and take out the 
bale. The press should be screwed to 
the floor with heavy angle irons. 
I 



First construct the box of matched 
%-in. boards. Fasten ihem together 
with cleats long enough to project % 
in. on each side, and l'/-;-in. screw*. 
Make the sides 15 in. by 3fi in., and 
the back 31% in. by 3(j in. In making 
the back, do not put a cleat at the 
lower edge. Before screwing on the 
cleat A, cut the three slots shown in 
the side section, making them % in,, 
wide. Fasten the sides to the bxdc 
with angle irons, and then screw in 
the bottom, which is 15 in. by 20 in, 
long. Nail the eight 15-in. strips across 
it. spacing them about i-j 'n. apart. 

Make the frame next, as detailed in 
the working drawings. In the plan 
above the end view, the lever arrange- 
ment is omitted, to show the frame 
construction clearly. The lock must 
also he put in place. Fasten a piece 
of sheet metal over the beveled end 
to keep the bolts from wearing the 
wood, as shown in the lock detail. 
Lining the slot with metal will make 
the lock slide easier. A heavy spring, 
B, is attached to pull the lock forward, 
so it will engage the nniches as the 
ram goes down, and keep it from 
springing up. A lever, C, 14 in. long, 
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is arranged to force back the lock when 
it is desired to release the ram. 

The main lever D is built up as de- 
tailed. Cut a slot, E, in the two main 
upper pieces of lever D, making it % 
in. wide. The two 13Vl>-in. pieces F 
connect the levers as shown. These, as 
well as the pieces G and H, should be 
of ash. or other hard wood. The piece 
H is 15 by 3 by 1 in., bolted at the 
upper end with an 8-in. bolt, which 
also holds the frame together. 

To make the ram, take a 2-ft. G-in. 
piece, and beginning 9 in. from the 
end, bore seven Vj-'m. holes, 3 in. apart, 
from center to center, and insert 4-in. 
bolts. Then, just above each bolt and 
as close to it as possible, cut a notch, 
shaped as shown, 1V1> in. wide and 1 
in. deep. The other details can be 
easily observed from the working 
drawings and the perspective sketch. 



Novel Illuminated Flag Made 
of Christmas-Tree Ornaments 

The owner of a drug store wanted 
to display our national emblem in a 
novel way, and asked me to help him 
make up a flag, about 12 by 18 in. in 
size, of small electric lights, for his 
window. After figuring the cost, I 
made up a flag that answered the pur- 
pose of electric lights at night, and 
which has the advantage of being 
plainly visible in the daytime. It was 
made as follows : A picture frame was 
procured, and painted a dead black. A 
piece of black velvet was stretched and 
tacked over the back of it. An equal 
number of small red and silver glass 
balls, ^ in. in diameter, used for 
Christmas-tree decorating, were ob- 
tained, and also some blue ones, V2 in. 
in diameter, for the blue field, and V2- 
in. silver balls for the stars. The stem 
of each ball was dipped in thick j^lue, 
and the balls set in position on the vel- 
vet, to make the stripes, the blue field, 
and the stars. When dry. the framed 
flag was hung in the show window, and 
an electric light, inclosed in a reflector, 
was directed upon it from in front. 
The colored balls each reflected the 
electric-light bulb in miniature, giving 



the appearance of the glowing filament 
in small electric lamps, and the flap^ 
proved very attractive. — (i. II. Xiedcr- 
hoflf, St. Louis, Mo. 



Blowtorch Homemade 
from Strong Can 

A blowtorch is easily made of an 
old maple-sirup can of heavy tiinied 
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This Homemade Blowtorch Is Inexpensive and Has 

a Wide Range of Use for the Mechanic 

and in the Home Workshop 



sheet iron, as shown. A ^. --in. hra<s 
nipple is soldered to the can, and 
an olcl globe val\e fitted on. Into this 
is screwed a .'P.^-in. ])iece of iliin 
bras^ pipe with holes l)ore(l in it. '"'s 
in. aj)art and sta<^.i;erc(l. An old l)i- 
cycle j)um]), with a l)all check val\e 
is provided. A small ])ra^s cock snj)- 
plemeiits the ball check \alvi-, wliich is 
opened to force air into the tank. ( 'n 
one side C)f the can. s<»l«K'r a liaiulle. 
Remove the cork insert in the I'ljler 
cap, and in its ])lace |)nt an aslx-stos 
washer. Fill the can half fnll of i^^'iS'.'- 
line and punij) in air. 

To Start the torcli in (►])eration, after 
the j)roper pres>nre i^ ohtained. fill a 
l)akinjj^-pow<|(T can cover half fnll of 
gasoline, set it un<ler the torch pii)e. 
and li^ht the j^-asoline, wliich heats the 
valve and ni])])le. When it is hot. open 
the valve sli«j^htly by the hand wheel, 
and by igniting the s])ray. a hot tlanie is 
produced, which is intensified by the 
increase of the air pressure. — V. P. 
Avery. Garfield. X. J. 
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Tackle for Hoisting Heavy 
Barrels 



Instead of using grablionks or im- 
provised rope slings for handling heavy 
barrels on a derrick or with other hoist- 




|3ngappariili 
ordered to make a set of rings with 
suitable chains to fit the barrels so that 
they could be hoisted quickly and 
safely. The rings were made of 'ij-in. 
round steel rods, welded. They should 
be of a size to fit the barrels snugly 
and to cramp in the positions shown in 
the illustration,— C. C. Spreen. Flint. 
Michigan. 

Combination Doorstop and Coat Hook 

A homemade device which is used as 
a combined doorstop and coat hook, 
singly or in series, is practical where 
5pacc is limited and the wails behind 
doors are available for the hanging up 
of clothes in shops or simil.ir places. 
It consists of a '/<.-in. pipe nipple, about 
4 in. long, one end screwed into a coup- 
ling, in which a rubber stopper is 
pressed, acting as a buffer, so as not to 
injure the wall. 
The other end is 
screwed into a 
ll:ins,'e which is 
fastened to the 
wall. The hooks 
are riveted in ihe 
pipe. The device 
is inexpen- 
sive, and H 
h run zed, nickel- 
uikes a neat iitting. 




Hot-Air Heater Protects 
Water Pipes from Cold 

In many buildings tliut have mnrcur 
less exposed water pipes. cnosideraUe 
trouble is met with in thawing oat 
pipes during a cold wave, Thii is a 
tedious, tiresome job. especially where 
the pipes are hard to get at. This wa* 
the case in an oblong three-Story build- 
ing with a large light court running a{i 
the center. The water pipes run up 
along the wall of the lig'ht court and 
are inclosed in a box. The owner 
avoided frequently frozen pii»es by rig- 
ging up a stove to heat the pipes in 
winter, the box carrying the pipes act- 
ing as a chimney for heat. There was 
a natural-gas jet clo.'^e to the pipe buK. 
A shelf was put on the wall, anil an 
old stove Avas connected up as shown. 
The top was made solid so thai hkM 
of the heat i$ carried up into a largn 
pipe with closed lop. To avoid dangn 
of fire, the larger pipe has V-shai*! 




openings cut around the hottoni edge 
to take in air, and the pijie conducting 
ihe heat into the box ha<^ a large mal- 
vanized-iron ventilating collar ^a as not 
to scorch the wood. A gas flami 
in. high, does the wi>rk and ubm 
1. 000 ft. a month.— Arthur U ~ 
Columbus, Ohio. 
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Winding a Roll of Several 
Layers at Once 

\ Tf] wind a stock roll of several lay- 

j of paper, tin foil. etc.. in one op- 

iiaiion, first liiive :is many small boxes 

Bslnits to roll, eacli one a little lower 

lin the one back of it, arranging them 

pa row as shown. Cut jiieces of l^-in. 

rod a little shorter than the 

idth of ihc hoxes, and make a roller 

ft.eacli dowel piece. Have the roller 

t above the front of the box. The 

; necessary to protect the pa- 

Ilavc ihe strips wouiid. placuig 

I in their proper order in the siic- 




laive I)«xv>, Bringing ont their ends, 
I or fold them together as desired. 
nips I'lii ft. long can be nicely han- 
S) in this manner. This method can 
used fur many purposes, where long 
TpS of different materials are to be 
I logethcr. and kept free from air 
rent* and dirt— L. M. Drake. Day- 
, Fla. 

J Magnet Useful in Woodshop 

An ordinary magnet is a great help 

'H Jiiclcing out small tools, nails, and 

Mher iron objects, from shavings and 

■ BSwdust. By running it through the 

|jl>»vinKs collected on top of a work- 

I'Wncli, it will collect every small iron 

I anicle and save inany a loss. It can 

I'Wst) lie employed in locating the posi- 

ph'iii of covtred nails before sawing 

mrongh old work. The magnet shonld 

*"■ hung up with a "keeper" across its 

'''''^< when not in use. An electromag- 

"rt, usmI similarly, will prove still more 

fc "Wfol ihan a common magnet for the 

|PliTioses mentioned, — Henry Simon. 




Deflector for Bottom of Rock 
or Gravel Chute 

The sketch shows a method of build- 
ing a crushed rock or gravel drop, or 
catch, biix to be placed at the lower end 
of an inclined 
chute. The con- 
tinued action of 
rock or gra V e 1 
falling from a 
chute on a bare 
wooden deflec- 
tor, or even a de- 
flector lined with, 
sheet iron, soon 
wears it out, and 

it must be replaced. By the method 
■■hown, the gravel forms its own wear- 
ing surface, and the wooden box does 
tint require frequent renewal. This 
method can be applied to a large variety 
I if work where building materials, coal, 
cic. are handled in wooden troughs, or 
in various gravity conveyors. — Roy H. 
Ptiston, Flat River, Mo. 

Pivoted Rear Caster Improves 
Barrow Truck 
Many hand trucks for carrying heavy 
loads have only two casters or wheels. 
and when a considerable weight is 
being moved the workman finds it hard 
to handle the outfit. In a large shop it 
was found that the work was made 
much easier by fitting the trucks with 
an extra double- roller caster pivoted 
under the rear support of the truck, as 
shown in the sketch. This enables the 




workman to rest the load and shilt it | 
along the floor on its bearings. 
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Sanitary Shop-Refuse Can 
with Pedal-Control Lid 

To ])romotc sanitation, and the keep- 
in j^^ down of possible ct)ntagion from 



ixi^BAND 
IRON 



GALVANIIZEO I 
IRON LID " '\ 




f ^XgBAR IRON 
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Sanitation was Promoted in a Large Shop by Pro- 
viding a Strong Pedal-Control Covered 
Receptacle for Refuse 

ni(*< and otlu-r ]>csts, a slronj^ and prac- 
tical rc'fnsr can was dcsii^ncd as the 
-tandard I'^r a larj^c ])lant. and the 
\arit»u^ sh<)]>s were lilted <»ut with these 
rcce])taclcs. I'ive-^allon cans were 
u-ed fnr tlie containers, and the lids, of 
heavy u:al\ani/ed irini, were fitted to 
them hy niean< <>f a hini^fe, as shown 
in detail. The lei^^s, uf hand iron, were 
arran.^ed t«) sni^jjnrt the bottom, and 
the c«»\-er was controlled by a ])e(lal, 
rii^^i^^ed with a heavy c<»rd and suitable 
jUiUey. A detail of the np]>er ])ulley 
is -hown in the sketch. The interior 
(»f the ran was suitably painted, with 
a blai*k a<])haltum ])aint. and the exte- 
rior paint('<l with a Iea<l ])aint. — A. V. 
Miill.'ind. New ^'<>rk, \. ^^ 



Concrete Liners Overcome Wear at 
Turns in Flumes or Troughs 

In wooden flumes used for trans- 
])(>rtinjL^ material in water, such as cin- 
<lers. j^^aavel. and «>ther materials that 
have a lendencv to cut out the sides 



of the flume, especially at bends, re- 
pairs or renewals are often needed. 
causinjT a jjreat deal of annoyance and 
expense. Concrete liners, fitted into the 
flumes, or troughs, at the ])oints of 
wear, greatly increase the durability 
of the flumes, especially at the bends. 
Nails are driven in the side of the flume 
before the concrete is set to hold the 
liner in position. — II. P. Roy, ( )maha. 
Neb. 



An Adaptable Socket Wrench 

A design for a strong, light-weight, 
adaptable socket wrench, especially 
useful for the motorist's tool kit, is 
shown in the sketch. It is for use on 
nuts uj) to % in. across flats, and its 
best fe;iturc is that new inserts can be 
quickly and cheaply made for it to tit 
various sizes or shapes of nuts within 
its range. These interchangeable in- 
serts are driven bv a kev in the end of 
the shank, at the bottom of the socket. 
The insert is retained in the socket by 
a spring snap which engages a nick nn 
one side of the insert, as detailed. The 
inserts are made of tool steel, hardenetl. 
Machine steel, casehardencd, can alsn 
be used. The shank is made of steel 
tubing. The sleeve is also a jnece nf 
<teel tubing, and is brazed or ])inned in 
])lace. The sj)ring snap is made by cut- 
ting two saw kerfs, about % in. apart. 
• s shown, and upsetting the end of the 
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An Adaptable Socket Wrench with a Set of Inserts 

to Fit Various Nuts Is a Handy Tool for 

the Motorist or General Mechanic 

metal between them so as to engage 
the nick in the socket. — W. B. Burr, 
Bridgeport, Conn. 




Substantial Power Drill Press Made of Pipes and Fittings ^ 



Br RAY F. KUNS 



I PRACTICAL mechanics who build 
X small machines fur use in their 
workshops, often make use of pipes 
and fittings and usually get fair results. 
By carefully working out a design for 
a drill press, which is suitable for con- 
struction with these standard parts, 
and |:iving special attention to the ma- 
-■"inmg and joini — ' " - — ' — 



>f the various 
press shown in the 



i 



ibcrs, the dril 
jiboiograph and 
detailed in the 
working draw- 
ings, was made. 
It gives very sat- 
isfactory service, 
and compares fn- 
vorably with 
standard ma- 
chines of its size, 
though the cost 
comparative- 
ly slight. It iia- 
«tood up well i:n 
der very h a r I 
service in a schn- 1 
achine slmi, 
The design r ,i n 
easily be adaptoil 
to a smallcr-^i/c 
machine, or ro- 
i-viscd (or spccia! 
iclas^s of work. 
It will carry a 
drit! up to 1 in. in 
'diameter. It has 

r changes of speed, ranging from 84 

1 i»66 revolutions per minute. 

The main support is a 3-in. extra- 

Jvy pipe. The height from the floor 

' c center of the spindle arm is 4 ft. 

I.; from the floor to the center of 

t 6 ft. 10 in.; from 




the center of the main support to the 
center of the spindle is 15 in. The 
arm which carries the table is adjust- 
able on the pipe support, the latter be- 
ing turned to a good finish. The tee, 
which slides on the post, is bored out 
to lit the latter, and is clamped by 
means of a threaded handle. The bot- 
tom of the main post is split, spread,, 
and bolted to an iron plate. This is 

„ imbedded in the 

■.-niicrete base, as 
■■l;nwn in the side 

The tee under 
■ <■ drive pulley at 
I upper end of 
1. spindle shaft 
,,,.i a bearing 
made from a piece 
of 11/4-in. gas pipe. 
This is first bat)- 
bitted, then 
scraped, and the 
boles for the sct- 
^crews drilled 
:nid threaded. The 
-,imetype of bear- 
ing is used in the 
ii.mgers, four of 
which are 
quired, two for the 
upper and two for 
ihe lower counter- 
shafts. The hang- 
ers are forged, as 
shown in the drawings, from IM; ' 
gas pipe. 

The gear wheel in the spindle feed is 
% in. thick and IVi in. diameter. The 
teeth. 13 in number, are made from 
V4-in. cold-rolled steel, set into tapped 
holes. The hollow spindle, which is 
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made from iVl'-in- Ras pipe, lias a row is considerable risk of getting the 
"f ?ii2-i". liolcs drilled in the side, to parts mixed, making successful opera- 
form a rack fur the gear to work in,, tion of the assembled machine almost 




The rlnu-k -hnuld hv procured bcfm 
w.irkiiijr tip llif live spindle, that the- 
]..-irts nijiv Ijc litted i)n>perl_v. 

Disassembling Rack Keeps 
Engine Parts in Order 

When takinjf apart an eni^ine, e 
ially one of several cylinders, thei 




impossible. A simple method of cariiifr 
for the parts is to place them on a dis- 
assembling rack made of a heavy piece 
of wriod, cut to the shape shown and 
proviiled with luimerous holes in M'hicli 
pins are inserte<l for small parts having 
center openings, and providinfj also for 
various kmds of rods. Rach cyliniler 
has a separate row on the rack, num- 
bered as indicated. — T. J- Green, Chi- 
cago. 111. 

Simple Method of Soldering 
Granite Ware 
Many persons have the impression 
that it is almost impossible to repair a 
leak in a piece of granite ware, but if 
the following method is tried, the ama- 
teur will have perfect success. With 
a sharp tile cut away the porcelain, and 



POPULAR MECHANICS 



3041 



\i\ifi the exposed metal until it is shiny. 
Apply soldering acid, and with a hot 
iniii apply half-and-half solder, the 
same as unc dues in soldering tin. The 
solder will repair the leak permanently, 
for we have pieces of granite ware 
mended in this way in our kitchen, and 
they have been in use several months 
since repairing.— John F, Robinson, 
North Adams, Mich. 

Slip Gear Minimizes 
Breakage of Teeth 
On many kinds of machinery where 
inexpensive cast gears are used, as well 
as in some other cases, a type of gear 
has been found useful for preventing 
undue breakage of the teeth. Heavy 
strain is caused on the gear teeth by 
sudden stopping, starting, or reversing, 
and a gear in which the hub is separate 
from the rim, the two sections being 
held together by slip rings as shown in 
the illustration, gives the proper relief 
to the gear teeth. The slip rings are 
bolted securely with tension springs. 
When the strain becomes too great, the 
outer ring revolves, and the hub re- 




Ibc Stnin on tbc C«t Ttcth Bi 
■t Bnakasc mar Reiult. 
vented hy the Slipping a 



'■mice 11 I 

the RiDgi 
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mains stationary until normal condi- 
tions obtain. — C. Van Den Berg, Jr., 
f-adsden, Ala. 

^.^ coating of paraffin oil should be 
applied to the surface of freshly cleaned 

iron to protect it from oxidation be- 

loR the paint is applied. 



Test Box for Electrical 
Fuse Cartridges 

For testing electrical fuses of the 
cartridge type, to detc-rminc whether 
or not they were serviceable, a small 




outfit was rigged up as shown. Brass 
strips were mounted on a board with 
screws so that fuses of various lengths 
could be tested by setting them across 
the strips with the metal ends of the 
fuse in contact with the brass. If the 
fuse is good, the small electric bulb is 
lighted when in circuit with the dry 
cells. — A. K. Rounds, Milwaukee, Wis. 

Portable Tool Rack for Mill Room 
Aids in Checking Up Tools 

It was cu.'itomary in a certain plant 
to "clean up" the mill room every Sat- 
urday afternoon. Upon tiie arrival of 
the mill hands on Monday morning it 
was discovered that various tools, such 
as squares, rules. straightedgc.-J, etc., 
were missing, and it was only after 
lengthy search that the toi>!s were 
found in obscure corners or drawers. 
To overcome this, an .'\-shaped tool 
rack was constructed, .'i ft. long and 
2',^ ft. high, and provided with casters. 
On "clean-up" day various tools are 
placed on hooks on the rack, which is 
pushed around the shop, and finally 
taken to the tool room. — Joseph Plog- 
mann, Cincinnati, Ohio. 




Scooter 

'ropelle-r 



By L. B. ROBBINS 



A craft thiit affords much sport for 
the ice s]iet;(i eiitliusiast is the "Long 
Island Scooter." which gets its name 
from ihe fact that it has long ])ecn 
popular on tiie waters of Long Island 
Soiuid. It is something of an amphibi- 
mis hnat-sk'd. and can sail on the ice, 
on ice-covered land, or on broken ice 
with stretches of open water. The 
original sciioter is a sailing craft, rigged 
in various ways, likt- an ici- .sailboat. 
With the power fnjm a gasoline motor 
of about -I lij). ajijilicd to an aero-pro- 
peller of ;i-ft. swcej). the scooter has a 
miicli wider ran^^e, and is j>ractical!y 
independent of wind and weather (lur- 
ing its season. It is controlled from 
the ilriver's seat at the steering wheel, 
like an aufomobile i>r si>i'od motorboat, 
as shown in Imrs. ;i and H The instal- 
lation for the motor and control meeli- 
anism is arranged convenient to the 
steering post, within easy reach. The 
engine is set well forward in the cock- 
pit, and the steering wheel on the jiort 
side, leaving roum fur a passenger, or 
cargo, on the starboanl side. 

The strong iron ninners make the 
scooter ride easily, and also stilTen the 
hull. The iron prow aid.s in climbing 
over rough areas, atid preverts the how 
from crawling under ice ledges, when 



le; 



■uii; ( 



The engini 



of various types, anil th; 
is a double-cvlinder motor of ab'Uit 
! hp,. air-coole.l, develoi>ing :>'»t u> '.*»' 
r. ji, m. I'U the main ilrive shaft, and 
l,."iiM) to l.soo r. p. m. on the prnpellcr 
shaft. The driving mechanism is sug- 
gestive only, since many mechanics 
prefer to devise these features to suit 
the materials and facilities at hand. 
This installation may also he left to a 



professional gasoline-motor mechanic, 
only the hull and minor fittings being 
homema<le. 

Begin the constniction by making 
the framework, shown in Fig. l. The 
sides are of ^s-in. pine, cut Vi in. wide 
at the middle, H in. at the stern, as 
shown in Fig. ;(, and 'i in, at the junc- 
tion with the wagon-wheel ritn. at the 
bow. The use ()f a wagon-wheel rim, of 
oak. which can be obtained of a wheel- 
wright, makes it unnecessary to do the 
tedious work of steaming and bending 
this heavy material. The rim is bolted 
to the sides. The ribs are of hard pine, 
"s by - in. in sectiim. The stern tran- 
s<im, as detailed, is fastened into place 
with galvanized-iron screws, which are 
to be used throiighoHt. instead of plain 
iron screws, as thev withstan<i tht- 
water better. The keel, of pine. 1 by .'^ 
in, in section, is laid on the ribs and 
fastened with screws. 

Place the frame, bottom side np. en 
sawhorses, and plank the bottom wiih 
Vl'-in. i)ine. or cypress, boards. Set the 
nail heads and clinch the nails well on 
the inside. Plane the bottom -■tf 
smooth and ai>plv a coat of priming 
paint to the hull.' Next cut the deck 
beams, as detailed, for the various sta- 
tions. These beams may be steam-bent 
or cut. 'i in. wide, from a good quality 
of '.:-in. slock. N'ail the beams into 
place, as indicated in Fig. 2. Beams 
N'us, .') ,ind li arc set ."i ft, apart, to m.ike 
a frame for tin- cockpit, with the beams 
at the side coaming set (! in. from the 
sides. Plank the ileck with a^-in. 
cypress, or pine, and cover it with can- 
vas, if desired. Boards for the floor, 
of ' ^-in. stock, may be fitted into place, 
but shotdd not be nailed down until the 
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other interior fittings have been placed 
finally. Fit the supports under the 
after deck, for fastening the machinery 
fittings, and set blocks for strengthen- 
ing the hull at the rudder post, as de- 
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Shift, and the Fl 



*t the Stem: The I 

the Pittinc of ihe ~ 

■in Drive Shift i 

^tineof the Rudder 



tailed in Fig. 8. Fasten tlie coaming 
around the cockpit, and build a suitable 
base for the engine. The metal shield, 
in frtint of the engine, can be fitted 
handily before the machinery is in- 
stalled, and laid aside until finally 
needed. 

The metal fittings of the hull, apart 
from the power-plant installation, may 
he consi<lered next. The runners are 
shaped, as indicated in Fig. 3 and in 
the detail drawing. Fig. 4, from y^ by 
.'t-in, sheet iron. The stern end is ta- 
pi-reil off. and the how end is tapered 
and curved in. to match the curve of the 
rim. The runners are fastened by 
means iif angle irons, as detailed, and 
bolted through the floor, or the floor 
and iron straps, hung over the top edges 
of the ribs, adjoining the inner sides of 
the hull. A metal prow, ^a by 4^ in. 
in section and hammered to a slight 
dished effect crosswise, extends 16 in. 



beyond the bow rim, and is bolted to 
the bottom and keel. The rudder is of 
sheet iron, as detailed in Fig. 5. The 
lower edges of the runners and the rud- 
der are sharpened slightly to give a 
good grip for steering the craft on the 
ice. 

The installation of the steering me^ 
antsm is shown in plan in Fie. 6, in a 
side elevation in Fig. 3, and in detul, 
as to the steering-post fitting, in F^ 
8. The crossbar of the rudder is fas- 
tened to a pliable steel cable, ^s >n- >» 
diameter, and this is reeved throi^ 
suitable pullers to carry it around the 
cockpit coaming, as shown in Fig. <• 
The cable passes through the coaming 
at each side near the front end of the 
cockpit, and is wound about five tnras 
around the 3-in. wooden drum, fixed to 
the steering post. The steering post is 
of pipe, 1^ in. in exterior diameter. Its 
lower end is set into a metal flange^ 
its upper end is shouldered with a 
threaded collar, and the steering wheel 
screwed on and suitably capped. The 
steering post is braced by a hanger (rf 
Va by l^-in. strap iron, as detailed in 
Fig. 7. 

The details of the rudder post are 
shown in Fig. 8, which also shows the 
details of the gearing shafts and beir- 




Detiil* of Canitraclion at th* ProfaOM' SkMl: TIa 

Supportini Suodard* u* Farnd armnd Aa h»- 
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Sifld, ■( III Bunni, by ■ lB«r4n« BniftM 

ings at the junction of tiie ' ■• 4ri«a 
shaft and the vertical oo 
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The rudder post is a pipe of 1%-in. ex- 
terior diameter. It is carried at its ends 
in pipe flanges bored out to a snug fit. 
Two round steel pins hold the post in 
position. A pipe cap at the upper end 
carries the rudder crossarm, as detailed 
in the ])lan. The main drive shaft is 
carried in a solid bearing, suitably bab- 
bitted, or provided with a bronze bush- 
inj^. The bearing is bolted to a heavy 
block, as shown. The bevel gears are 
<^f machine steel, and are in a ratio of 
two to one, the smaller gear being of 
•i-in. pitch diameter. The vertical %- 
in. shaft is carried in a similar smaller 
l)earing. bolted to the reinforced coam- 
ing. 

The general arrangement of the pro- 
peller shaft and its connections and 
supports is shown in Figs. 3 and 6, and 
in detail in Fig. 0. A bevel gear of 4 VL- 
in. pitch diameter transmits the power 
from the "Yi-in. vertical shaft to the 3- 
in. bevel gear on the lM$-i"- propeller 
s^haft. The latter is carried in a bearing 
made from a seamless steel tube. i)ro- 
vidcd with a suita1)le bronze bushing 
and oil cups. A set collar and jam nuts, 
as well as a keying, or other standard 
device em])loyed on aero-propellers, 
h'^ld the propeller in place. The bear- 
ing is held solidly in a housing forged 
into the standards of 1%-in. pil)e, which 



support the proj)eller shaft and connec- 
tions from the stern deck. The fori^ed 
pipes arc fitted snugly around the bear- 
ing, and clamped to it by nu-ans of two 
rtrai)s of iron, and bolts, as shown. The 
vertical shaft is carried in a bearing 
similar to that used at its connection 
with the main drive shaft, as indicated 
in Fig. 8. The bearing is supported 
rigidly by a brace of '*i,; by 1 ^ ^.-in. straj) 
iron, bolted to the forward pipe stand- 
ards. The lower ends of these standards 
are split and forged to provide a fian^^^i- 
for secure bolting at the reinforced 
points of fastening on the deck. 

The gearing, etc., of the ])ropeller 
shaft is covered by a sheet-metal hood, 
as shown in T^igs. 3 and <>, as a safety 
measure, and also as a ])rotection for 
the machinery. The hood is braced in 
front by two iron guard rods, as sh(»wn 
in Fig. 3. which support the back rest 
for the driver and ])assenger. This rest 
is also essential in guarding the occu- 
j)ants from the machinery, and the 
main drive shaft should also be 
guarded. 11ie driving mechanism, and 
especially the gearing coinicctions and 
sizes, are suggestive only. They must 
be worked out according to the recjuirc- 
ments of the ])ower plant used. Mlie 
])roj)eller may be made or ])urchas('d 
comj)l('te. 



I^cviccs for Gripping Stock Accurately 

in a Vise 

When gripping work which is rough 
|n ;i vise, a frequent source of trouble 
is that the vise g^ips on one corner 
;•"!>'. In milling or planing, the work- 
's likely to be torn from the vise. To 
^\ercome this, the vise can be equipped 
^'ith a simple jaw which equalizes the 
P"jp on the work. A jaw adapted to 
^'ripping rough stock is shown in Fig. 
^ A is the fixed jaw and R the mov- 
?^^Je jaw. Attached to the movable 
Mw is the piece C, held in position by 
^^vo screws D. This movable piece 
^^utts against the movable jaw, at E, 
^nd as the jaw is tightened by the 
screw F, the movable piece pivots at 
K. adapting itself to the work. 



Another method of gri])ping the 
work is shown in h'ig. *i. The ])ur])ose 
of the pin is to insure against the jaws 
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These Simple Methods of Gripping Work in Vises 

Are of Wide Us 
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pinching on the lower edge of the work 
Ti, causing chattering. The<e method- 
are good when grij)])ing hnishcd work- 
that is not parallel. — 11. M. Frank, New 
York, N. Y. 
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FNovcI Method of Strapping Money 
Satchel to Messenger 

tarries a small 
ktchel for his money and accounts, ha^ 
Bviscd a novel method of strapping 
the satchel 
around his shoul- 
ders, as shi>wn 
in the sketch. A 
strong strap is 
(astcncd to the 
handle of the 
satchel and 
parses up his 
slec»-e. a r o n n d 
the right Moul- 
der, and back to 
the sleeve across 
the chest. This 
gives him the 
free use of hoth 
defense 



amis in his work, as 

fainst attack in an emergency 
Bit 
ed< 



Blacksmith's Toogs Made of Iron 

Strips Bent Cold 
When a pair of heavy tongs arc 
led for an occasional job of forging, 
and blacksmith 
tongs of the 
usual pattern 
arr not at hand, 
a ^^ubstilule can 
Jf^^^^ ^^ made quick- 
^J ^3b^ ly of two iron 
^^^ ^^^^fc^ strips bent to 
the font) shown 
the sketch 
fJi-> fonnni: is necessary, as the metal 
r a bitlt ami then bent 
[K'r allowance in the 
be handled- — 1, A, 
\. Y. 

PoliahinfE Overhead Sbaftmg 




The workman, reaching up with tlie 
pole, pressed the emery s^urface again.^t 
ihe shaiting, as desired, a fine polish 
resulting.— F. M. Ball. Kansas City, 



Centering Halved Pattern Work 
in a Lathe 

The centering of pieces for halved, or 
split, patterns in the lathe is often done 
inaccurately, so that the halves are not 
equal, and have to be thrown aw."ty. A 
good method is to plane one surface 
parallel with the 
parting surfaces, 
and square up 
the ends from il. 
Fasten i!ir pieces 
together, a n ij, 
with dividers. 
scribe lines on 
both ends, as at 
A and B. When 
putting Ihe worli 
in the lathe, cen- 
- io not drive the een- 
U-r^ ti'-ir..- I urn di>wn I., ihe outer 
series of lines, and si.ip tbe lathe. The 
slightest error will he easily detected. 
as some of the lines will be nearer the 
cut than others. Tap the wood tii 
center ii properly, and set the dead cen- 
ter in slightly. Torn down a smnll por- 
tion, and examine the work, settin|r it 
«o that it Ls accurately centered. — D. D. 
GorDcc. Hempstead. N, Y. 

CoUar Setscrews Made from Ordinary 
Setscrews and Nuts 




The Selection of niuminating: Units for Home oi Office 



By K. M. COGGESHALL 



1 



The first rule to be remembered in 
planning artificial lighting is to avoid 
the use of a very bright spot in a poorly 
illuminated room. Such a condition 
prevents concentration, as the eye in- 
voluntarily fixes itself on the bright 
light. There should be a general illu- 
mination with additional lamps for 
local use, if necessary. It is best that 
only reflected light reach the eye; the 
source of illumination should be so 
placed that the direct rays are thrown 
on the work, and not in the eye. Pre- 
cautions should also be taken to hang 
the light unit above the working plane 
in such a position that distracting 
shadows are not cast b^ the furniture 
or office fixtures, as indicated in one of 
the sketches, at A and B, as compared 
with C and D. The higher lights pro- 
vide better light for both desks, No. 1 
and 2, without shadows. 

The illumination of a home is per- 
haps of first importance. If the rating 
used by manufacturers in classifying 
standard tungsten lamps is employed, 
the reception room, library, or living 
room should have an intensity of .9 
watt per square foot of floor space. For 
instance, if the library is 12 by 16 ft. 
the floor area is 192 sq. ft. At .9 watt 
per square foot, about 173 watts arc 
necessary for proper illumination. This 
value is approximated by using three 
60-watt tungsten lamps. 

The dining room should have a gen- 
eral illumination of about .4 watt, while 
the den should have at least .85 to .95 
watt per square foot. It is necessary 
that the latter room be well lighted, as 
it is grnerally used for reading, writing, 
or playing games. Hallways, pantries. 
and closets should have an illumination 
of .2 watt. For the sake of sanitation. 
the illumination of the kitchen should 
be at least 1.3 watts per square foot. 
The lamps should be grouped under a 
cheap, yet efficient, 12-in. white-porce- 
htn reflector near the ceiling. For the 
hedrooms .3 watt per square foot is 
•atisfactory. 
Per the average office, an illumina- 



tion of 1.3 watts per square foot of 
floor space is sufficient, except in in- 
stances where a great deal of sten- 
ographic or copy work is done, when 




The Higher Lights Provide Better Lisht for Both 
Desks, and without Troublesome Shadows 



the factor is 1 .45 to 1 .7 watts. For draft- 
ing work the range is 2.45 to 2.75 watts. 
The subject of spacing of the units is 
important. It presents a problem 
which cannot be entirely solved by 
mathematics; the answer is influenced 
by individual judgment and the cost of 
installation. The room should be laid 
out in sections of equal area, as shown 
in the other sketch. After the total 
watts per room have been determined, 
each section should 1)e allotted its 
share. Standard lamps should then be 
installed in the center of each section. 
For the office, these lamps should be 
hung 12 to 14 ft. from the floor, while 
in drafting rooms, mountings as high 
as Ifi ft. are sometimes desirable. Where 
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The Room is Laid Out in Squares and Each Section 
Allotted Units for Proper Hlumination 
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•he ceiling is low, limiting the avail- 
" ■; mounting licight, it is desirable to 
: sm.iiler spacing, and more lamps 
pi smaller camiiepower each. 

Drainage Pump Improvised 
on the Job 
On an excavation job where water 
ml liaJ to be removed 
quickly, a drain- 
age pump w a s 
made in short 
order, and- d id 
the work. First 
a square box for 
the barrel of the 




ipump was made, and a valve block 

cith a lea ther-and- wood valve cap, as 

bhown, was fitted into the |jum|) near 

ihe liiwer end. A spout was fixed near 

ihe upper end. The pUmgcr wa^ made 

bf a square pole, al the lower end of 

Vhich a water lift was rigged, as indi- 

l^aled. Two sections of wood were 

iingcd to the central piece and braced 

W straps. When the pumn plunger i.s 

lifting a load, the wooden ninge pieces 

■ weighted down and fnrm a close 

kontact against the sides of the iiump 

rel. When the plunger is towered 

bto the water these pieces fold back 

jainst the center piece. The parts 

Must be fitted closely to give good re- 

Iptilts. A spring pole was attached to 

; upper end of the plunger, and fas- 

tncd at one end Sy means of logs. 



Pencil Held to Teeth Detects 
Knocks in Inclosed Machine 

When part of an inclosed machine, for 
example a blade in a centrifugal pump, 
is pounding slightly, the affected local- 
ity needing adjustment can often be 
found without removing the casing. 
The operator touches the casing with a 
hard pencil point, the butt of tlie pen- 
cil being against his front teeth. iTic 
vibrations due to the pounding will at- 
tract his attention to the place to be 
adjusted without removing the casing 
to locate it.— R. Z, Kirkpatrick, Wash- 
ington, D. C. 

Moving Hand Draws Attention to 
Window Display 

Moving objects in window displays 
are good means of advertising, as they 
L-imimand attention. A printer having 
a sample case built directly under- 
neath his show window, had a large 
hand painted on tin, on which was in- 
scribed "Look at These Samples." He 
ilien fastened a wheel to the pointing 
finger, and connected it to the arm af 
a prinling press near by, by means of a 
s of grooved pulleys and a string. 
It was adjusted so that at each revolu- 
tion the hand would be raised pointing 
to the samples in the case. As the pre«^ 



POPULAR MECHANICS 



Special Sliding Caliper Useful 
on Many Jobs 

The usefulness of a sliding caliper 
can be extended by makini^ the lejjs 
pointed and providing the end leg with 
a vertical adjustment, as shown. A 
typical example is in scaling the dis- 
tance between two points not in the 
same plane, as the points A and B. 
The l)ody C of the caliper is made of 
machine steel. The legs D and E are 
made of the same material and shaped 
as indicated. The slides on the legs 
are made by riveting two strips of sheet 
metal. F, and a third, G, to the leg. as 
iletailed. A thumbscrew through G 
clamps the leg. The leg E is con- 
structed as shown, a small strip ht-ing 
riveted on the front. The legs may aisi:i 
In- machined from .solid pieces, the sli'ls 
being ilrilled and filed. The leg D may 




This Homemade Tool Hu • Wide Range c 
oeu on Work Not Pricticible witn 
■n OrdiDarjr Caliper 

also he made with a vertical as well 
as a lateral adjustment, — William A. 
Robinson. Waynesboro. Pa. 



>tniig. which passed thniugh an eye, to 
■ a str^iifiht ]nill on the key.' To 
pressed 




Cteatct Speed can be Attained on the Typewriter if 
One Of More of the Shift Key* ire 



[1 by P 

agjiiiist the pedal, giving the operator 
(jreatvr sp^cd. This arraiigi'iiierK is 
[iractical e\eri for a skilU-.l typist.— 
j-.hn D. GillxTt. lui-fiie. Ore. 

Lamps for Stock Room Shifted 
along Horizontal Wires 

Below long rows of shelvi's or racks 
ill stock nioms, it is si.nii-tinies neccs- 
:ary to install an cK-clric-lighling sys- 
tem. The methn<l L^cncrallv used is'lo 
have an incaiidi'Sieiit lamp on a long 
cnnl, tlie latter draj,'),Hng on tlie llc.or. 
as the lamp i.s moved fmm one portion 
of the n.om to an-Dirr. A heller plan 
is to slreich a -leel wire d..wn the mi- 
ter .if the ai>k-. high eii.niirh al.ove the 



Knee Lever Actuates Shift Key 
on Typewriter 

An unskilled typist, of the '"two-fm- 
ger" school, founii that time was li)-^l 
in striking the shift key, as this opera- ["" r 

lion took one of the two fingers. In 

order to save this lost motion, he horeil ^9 r"""r 

a j^mall hole through his desk directly The Light is m 

below the machine, and ran a conl 

through it, the upper end of which was 

lio'jked over the shift key of the tyi)e- 

writer, as indicated. A knee pedal was 

arranged as shown. The tipper end of 

the pedal was connected with the 



: =:^s; 



llu„r I., he ,„ IT tin- luails ui llic- ck-rks. 
At imints ■.' ft. aiKirt. riti;,'s arc f;i>lr[K<l. 
as shinvn. Tlu. lani]. ci.r.l will Ik- ..lit 
of tlio «av, and T.r..t..cti-.l lr..m hijurv. 
—11. I-:. Waller. ( Inial.a. Xrli. 
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Brake Band Repaired with Spring-Steel 
Strap 

The point at which the brake band 
of an automobile usually breaks is op- 
posite the opening, as shown in the 
sketch. I found 
that, by making 
a repair at this 
place with a 
strap of spring 
steel riveted into 
place as detailed, 
the brake band 
was stronger 
than when orig- 
inally fitted. The 
.spring steel at the break gives the band 
elasticity, and its strength is equal to, 
if not greater than, that of the metal 
where the break usually occurs. When 
I bought two new brake bands, I had 
them sawed in half at the point where 
the break usually occurred and joined 
by this method, — C. H. Thomas, Ken- 
nett Square, Pa. 

Rubber-Covered Instrument Knobs 

Made from Sink Stoppers 
The furnishing of suitable knobs for 
rotating shafts on small instruments, 
and similar con- 
structions, is oft- 
en a problem to 
experimenters. 
Many forms of 
cheap and at- 
tractive insulated 
handles, or knobs, can be made by fit- 
ting rubber sink stoppers, or even chair- 
leg tips, to common wooden, or other, 
knobs. The addition of these soft-rub- 
ber coverings is desirable where a firm 
grip for turning a shaft is necessary. 
— R. U. Clark, III. Newton, Mass. 

Small Floor Pit Convenient 
for Sheet-Metal Work 
In a shop where much cutting was 
done with large hand shears, it was 
found that the most convenient way 
to do this work was to provide a pit 
in the floor, about 30 in. deep and 4 ft. 




square, in which the workman stands. 
This gives him a large working area 
on the floor around the pit. The work 
is brought to a good level for con- 
venience in cutting, and where long 
strips are to be cut, the large floor area 
is desirable. The tiresome stooping to 
the floor is avoided, a feature which ap- 
peals to the man on the job. — Lee M. 
Delzell, Maroa, 111. 

Inserting Bushings in Motorcycle 

Connecting Rods 

An easy method of inserting bush- 
ings in connecting rods of motorcycle 
engines is to pass 
a machine bolt of 
sufficient size 
and length 
through the 
bushing and con- 
necting rod, as 
shown. Run the thread up to within 
1 in. of the head. Place a %-in. washer 
on the bolt next to the head. Put the 
bolt through the bushing and connect- 
ing rod. Then put a large washer next 
to the connecting rod. Put a nut on 
the bolt and draw it up, until it pulls 
the bearing into place, and without 
marring the bearing surfaces. — Walter 
B. Raynor, Patchogue, N. Y. 

Pipe Wrench Hade from Rope 
and Wooden Strip 

When a pipe wrench is needed for 
turning or holding pipe, and none is at 
hand, a sttbsti- 
^>=«.Fi OB pii-c^y,^^^ ^j ^ wooden strip 
^^'v'^^XjS^x _J and a piece of 
rope. I.jy the 
strip across the 
pipe as shown, 
and wind the 
rope around the 
pipe and over 
the strip, so that the latter acts as a 
lever. The rope should, of course, be 
fastened so that the pull is in the de- 
sired direction. — C. M. Hall, St. Louis, 
Missouri. 
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Bronze Disk Takes Up Thrust Wear 
in Pump 

Tlic oil pump uf a ga^ulinc engine 

fvcalcd a gradual drop in pumpiny ea- 

icity and an examination showed that 

ytc driven spur fjear was subjecled to 

I great longiludiual thrust due to llie 

ktion of the driving worm. '1 iiis 

jbrust resulted in the inner wall of the 

nmp case liecoming worn, allowing 

he oil to leak past the gear teetli so 

tat the pump lost a great amount of 

> pumping force. 

i' A repair was necessary and it was 

fccompltshcd in the following manner: 

! pump was dismantled and fouud 

I be worn out in the casing wall to 

I depth of 'An in, A hole equal in di- 

neter t<i the outside diameter of the 

ar aiid '^ in. deep, was bnred in the 

fcsinf; on the side subjected to the 

knist. and a hronxe <lislc inserted in 

pe hole. This was held in position by 

'/4-in. headless machine screws. 




th( Ciiina »■■ 



he disk acted as a sort of thrust plate 
ltd instantly brought the pnntp u|) to 
mal pumping capacity. A new 
\fk replaced the worn one from time 
t time, so that the least bit of wear 
fras ijuickly ruunteracleil. 

House Moved over Snow with 

Makeshift Capstan 

On a house-moving job here recently. 

the movers rigged out a capstan thai 

did the WLirk in tir^t-rate shape, and as 

will be seen from the photographs it 

l,W>ih the 



usual capstan for this purpose. A fork 1 
of a tree was strongly braced to a heavy 
limber foundation, and a vertical drum 
for the capstan was mounted in it. 
This made a more convenient arrange- 




Idlne w*a Moved NEirly One 
RouEh Cround by the Uit ol T' 
CapiUn Buifi ol a Liigc T 

ment than the usual support of two or 
four upright pieces braced together. 
The building was moved nearly one- 
half mile in 40 hours, over very rough 
and hilly ground, by two men with the 
aid of one team.— \V. E. Covert, Gramle 
Prairie. Alia,. Canada. 

Runway over Oil Tanks Saves Lifting 
of Barrels 

Shops using several grades of oil will 
find it convenient to build a runway or 
track above their oil-storage tanks, as 
shown in the |tholograph. When it is 
necessary to renew the storage supply. 
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the barrels, or drums, in which the oil 
is shipped, are rolled up an incline to 
the track, and thence along the track 
to the tank to be filled. A saving of 
many hours of labor resulted from the 
a(loj)tion of this plan in a large shop, 
as cr)mpare(l with the pump or dipping 
method of filling the tanks. — K. M. 
(\. Webster Groves, Mo. 



Square Wrench Seat Fitted 
on Tank Filler Cap 

The filler cap on the gasoline tank 
of ail automobile was of circular shape, 
and was extremely hard to remove 

when it was nec- 
essary to refill 
the tank. I de- 
cided to improve 
it in some man- 
ner so that a 
wrench cf»uld be 
used. I took 
four square- 
headed machine 
screws a n d set 
them in the top of the cap, as shown 
in the illustration. The wrench could 
then be applied with ease, and the cap 
was (jin'cklv removed. — Adolph Klein, 
New Vork.'.V. Y. 




Wooden Expansion Plugs for Screws 

Easily Made 

A wooden expansion ])hig for hold- 
in l,*^ a scrrw or l>oIt in a concrete wall 
may be made (juickly. as shown in the 

sketch. A round 
wooden 1-in. 
plug is sawed di- 
agonally, so that 
the cross section 
will show three 
parts, A, B. and 
r. The ]>lug is 
p 1 a c e d in the 
drillt«l Ik lie in the wall, and the screw 
started in the wedge end of B, expand- 
ing it lightly against the other sections. 
'I'he w(*dge tends to press A and C 
more tightly against the walls of the 
In lie uncler an outward pressure. The 
plugs are best uniformly machine cut. 
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Old Paintbrushes Provide 
Small Tool Handles 

When paintbrushes become worn out 
they are usually thrown away or 
burned. By saving the handles of these 
brushes, especially those of the heavier 
round type, the home mechanic can 
keep his tool box well stocked with ex- 
tra handles for small files and other 
tools. The brush handle can be quickly 
trimmed to shape with a jackknife. and 
the end cut f«»r a ferrule, flattened t) 
an oval if necessary. — Frank Jablecnik. 
Chicago, 111. 



Printing-Prcss Gauge Pins 
Made of Paper 

Printers, when doing work with nar- 
row margins, often find that the gauge 
pins they commonly use are in tho 

way of the grip- 
pers. Instead of 
using a regular- 
style gauge pin, 
a homemade sub- 
s^titute. which is 
perhaps better 
since it can be 
flattened out by the tympan clamps 
with each impression without doing it 
any harm, can be used. It is made 
from a piece of light cardboard, or stiff 
paper. The paper is folded, as shown, 
and the ends A and B are pasted at C 
and D, along the line where the paper 
will be fed. — Joseph Thalheimer, Jr., 
X'enice. Calif. 




Auto Used as Power Plant 
without Altering Car 

An auttmiobile may be utilized to 
furnish power for operating small ma- 
chinery without altering the car in any 
way. by the use of the driving rigging 
shown. All that is necessary is to 
back the automobile up the slight in- 
cline, and leave the gears in mesh with 
the engine running. The tires trans- 
mit the power to the 6-in. rollers, and 
they, in tum. to a belted drive pulley. 
The wooden rollers are 6 ft. long. Each 
end is fitted with an axle, 1 ft. long, suf- 
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heavy to bear the weight of the 
•mobile used. Two wooilen hear- 
lioxcs arc hnilt of .■(-ft. pieces of 2 
-in. hard pine, bolted together and 
d through the middle, for hear- 
, where the two faces come to- 
Small holes are also bored 
liijwn through the top piece for lubri- 
cation, 'riie rollers are assembled with 
ring washers against their ends, and 
bearing boxes are bolted together 
two braces. The pulley on the 
ijecting end of the driving axle is 
with a setscrew. 

slanting platform, as shown, makes 
easy to back up the car on the roll- 
Thc distance between the rollers 
lends on the diameter of the wheel 
the car being used, but for general 
tises a space of 18 in. between the 
sets of bearings will give ample 




Instead of having a ]H'rsoi 
br Iti hand out checks du] 



at the 




center of the wc 
— L. E. Turner, 



n base with a bolt, 
ghton. Mass, 



Racks for Pipes and Cigars Aid 
"No Smoking" Enforcement 

Considerable trouble was expcri- 
■iiced ill a large factory where smoking 
vas forbidden in certain of the depart- 
'iienls, because lighted cigars, pipes, 
ind cigarettes were carried by persons 
entering the room to remain only n 
short time. As a result, racks made 
of slicet metal, as shown, were provided 
at the dijfirs, and a suitable sign [tlaccd 
over them. The rule against carrying 



for ihe average auto wheel to 
well down between the rollers 
nsurc guild tractinn. 

Revolving Check Holder 
for Lunch Rooms 



rin^' tb.' 

■sy bours, a lunch room uses several 

nlucni of A type shown in the sketcli- 

%ty are filled by the cashier durini; 

e |iart id the day when the patronage 

light. As the patrons enter they 

^k their own checks from the holder, 

arr'iw indicating which end the 

Eck should he taken from. The card- 

^rd box in the center, on which the 

feiqaikwl, is lifted off, and 




lighted tobacco in various forms was 
rigidly enforced and hearty coopera- 
tion of the men was gained. 
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Stove-Lid Lifting Lug 
Repaired with Wire 

A iicat repair was made when the 
i"ist hiff III! ii stovf lid broke, by set- 
ting a piece of wire across the lifter 
• BBoiTM LUQ socket, by the 

-:' ■ — - ^ method shown in 
i. -« ' ^ the ilhistration. 

- T-.ji L^t '^ 'W\^ hole was 
j^ . chipped clear, 

f.:^^ and holes for the 

' >L-'/^ '• ^..'1^ ^^ wire were drilled 
"■'"-'- DoivE .N wipe' through the 
sides, at a slight 
a n gl e, as indi- 

i«MM£H «-iBt WTO PLACE through from be- 
lijw, cut off to the proper length, and 
liaiiimtTed into place. The bend which 
tile wire must lie given to fit into the 
lii>le>i, can be determined easily by a 
ti-st. llie wire being bent with the aid 
of i.Iic-rs.— iMlwin J. liHchman, Jr.. Ful- 
lertun. Pa. 

A Pulling Hook with Safety 
Finger Hold 

Wlir-rc lii">ks <jf the nrdinary design 
he cnil of a chain, or line, 
iltjects annind by power, 
on cranes, etc., 
accidents occnr 
fr.-.|iRntIy. The 
man whose work 
it is to engage 
the tackle may 
try to place the 
hniik in the hole, 
or titting, "on 
the fly." a n d 
smashed fingers 
safety-first hook 
sbiiwn has a linger hole whereby it may 
bf bdil withrmt danger. The pro- 
pnrtions! iif ^nch a hook will vary in 
accordance with the work to be han- 
dleil. The si/e of the finger opening 
shoidd be about 1'^ by 1 in. Where 
the service is not too severe, these 
hooks may be cut and forged from 
shcet-steel plate.— E. D. Clifford. Chi- 
cago, III. 




mav result. 



Handy One-Uan Method 
of Using Tapeline 

If proper care is taken, measure- 
ments can be made with a tapeline by 
one man with as much accuracy as if 
an assistant were setting the end of 
the line. A C-in. brad awl is set care- 
fully at the mark from which the meas- 
urements are made, the point passing 
through the end loop of the tapeline. 
While the device is especially useful 
on wooden structures, it can also be 
used handily on brickwork, by making 
the measurements from wooden trim- 
mings, and deducting the lengths which 
are not to be included in the meas- 
urements. 

Leather Cap Remedies Loose Auto- 
Engine Valve 
When the valve guide and valve stem 
became worn on an automobile engine, 
an extra amount 
of air was sucked 
i n, weakening 
the mixture 
coming through 
the carburetor, 
thereby causing 
much trouble. 
To eliminate 
this, I shaped a 
piece of soft 
leather to fit on 
the inside of the valve spring. I put a 
piece of wire around the top to stiffen 
it and attached the cap to the valve 
stem at its lowest point of motion. 
Grease was added, as shown, acting as 
a lubricant and aiding in keeping out 
tlie air. The device is held in place by 
the pressure of the valve spring, and 
the leather, being soft, allows for the 
movement of the valve. — A. Kltin?. 
N^-w York, N. Y. 

(TWhen drilling holes in small pieces 
of metal, especially where a brace or 
breast drill is used, and no vise is at 
hand, hold the piece with a monkey 
wrench, so as not to harm thetiandSiOr 
weight the wrench, if both hands are 
needed for drilling. 
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Homemade Stump- Boring Machine an Aid to Settlers 



By E. R. MoINTYRE 



who have fair 
m e c hatiical 
e X pe rience. 
hiiild the ma- 
chine them- 
selves, buying 
unly the nec- 
essary metal 
parts, and lo- 
cal black- 
smiths build 
the outfits at a 
f (J s t of not 
..vcr$.'10. The 
inventor gave 
the machine 
to the settlers 
in de- 
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velopment work. This method of bor- 
ing .stumps for blasting is practical for 
use in many other sections of the coun- 
try. In a recent test at the Mississippi 
Agricultural Experiment Station, one 
man in live hours bored through 27 
stumps, averaging 18 in. at the top and 
23 in. diagonally, as bored, in diameter. 
The construction of the machine, 
as detailed in the working drawings, 
is comparatively simple. The large 
wheels make it easy to transport the 
outfit, which is set up, when in use, as 
shown in the photograph. The holes 
are bored by a 2-in. ship auger, which 
is welded to a ^-in. round-iron rod. 
The power is transmitted to this rod 
from a crankshaft, geared to the auger 
rod. The crankshaft and the beveled 
gear at the upper end of the auger rod 
are mounted m a carriage, shown in 



detail. This carriage slides in ways cut 
into the sidepieces of the frame. The 
carriage is drawn up, in removing the 
auger from a bored hole, by means of 
the drum and ropes at the upper end 
of the frame. The connections of the 
auger rod and its driving arrangement 
are shown in detail. The crankshaft 
is made of l-in. round iron bent at one 
end to form a handle. A flywheel is set 
on the other end. 

The upper end of the main frame is 
about 5 ft. from the ground. The ele- 
vation of the frame, in this manner, 
braces it against the stump in boring, 
and brings the crankshaft to a height 
at which it can be easily turned. It 
also causes a slight pressure against 
the auger, which aids in boring steadily 
at a diagonal, yet does not hinder with- 
drawal of the auger. 



Heating a Small Workshop 
by Means of Blowtorch 

A method of warming the small shop 
on wintry days that is novel and prac- 
tical makes use 

of a blowtorch 
and sections of 
stovepipe. A n 
elbow and a 
lengtl of stove- 
pipe are used as 
a flue through 




which the liot air from the flame of the 
blowtorch passes. As the heated air 
rises in the pipe, cold air is drawn in 
at the opening around the flame, as in- 



dicated. The supporting standard is 
fastened to a base of suitable size, and 
tlie pipe is fastened with bolts. The 
torch should be placed so that the end 
of the flame just enters the end of the 
pil)e. — Kenneth M. Bard, Manawa, 
Wisconsin. 

Methodical Oiling of Automobile 
Proves Economical 

Proper lubrication is one of the most 
important factors in the preservation 
of tlie life of an automoltile. The best 
way to nil the machine is to do it 
mtthoilically. A procedure that is 
thoroughly satisfactory, and which 
(Iocs not require a chart of the type in 
quite common use, is to "map out the 
oiling campaign" on thecaritsclf. Ciive 
every oil hole and every place to be 
oiled a number, running serially from 
I up. Starting with oi! hole No. 1. 
stamp it with a small die-stamping 
outlit. At hole No. 10. stamp that 
number, and stamp each tenth hole 
tht-reafter. Then, in oiling, proceed 
from the first hole, keeping a mental 
count. If the count agrees with the 
stamped figures, probably no points 
have been overlooked. — G, N. Near, 
New York, N. Y. 
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Device Aids in Filling 
Storage Batteries 

Storage batturies uf ihe sealed type 

are tllflicuft to fill, and when a number 

cai cells require filling at one time, it is 

Icdious to watch the height of the so- 

] ution. The device shown in the sketch 

audibly indicates when the battery is 

f >ni(>crly filled. It consists of a length 

<:tt iron or brass pipe, provided with a 

s^topcock as shown. A short length of 

lead pipe is fitted into the elbow. The 

lead pipe should be of such a length 

that when the longer pipe is laid flat 

<z»n the top of the cell, the lead pipe is 

^^Hrithin ■^4 in. of the plates. A small 

Hbuzzer is mounted on the pipe, one 

^Kcrminal being connected thereto. To 

^ctie other terminal of the buzzer con- 

»iect a length of stranded lamp cord, 

sitlaching the latter to a steel point 

fitted into a short stick. 

The filling tube is connected to the 



stretched between the wires and held 
by spring clips, or clothespins. The 
wooden base is set in a suitable trough, 





"water supply by means of a rubber 
* In use, the short pipe is inserted 

the vent in the cells; the steel 
int is then forced into the terminal 
t the battery, spanning at least one 
pi. When the electrolyte has reached 
t proper height, the circuit is closed, 
fid the buzzer announces the fact. — 
^omas W. Benson, Philadelphia, Pa. 



Wheel Arrangement for Drying 
Blueprints 

A handy arrangement for drying 
Ineprint!), and insuring that they will 
■ reasonably flat, can be made by 
lOnnting an old buggy, or tight wagon, 
leel on a |(ipe standard, as shown in 
! illustration. Kvcry other spoke is 
I oat. Two stiflF wires are suspended 
' k'^lu^fWU being 



into which the water from the prints 
drips. If they are given a slight pre- 
liminary drying, the arrangement may 
be used on a wooden floor. — Joseph 
Thalheimer, Jr., Phoenix, Ariz. 



A Post Extractor Mounted 
on Wheels 

A type of post extractor, which has 
long been in use by circus men and 
tent gangs, can easily be adapted for 
use by farmers, or others who Imd it 
necessary to repair or remove fence 
posts. An old pair of wheels and an 
axle from a worn-out farm machine, or 
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wagon, provide a suitable truck. A 
heavy piece of hard wood is bolted to 
the axle, as shown, and an old wagon 
pole, or even a limber cut from a small 
tree, can be used for the lever. The 
wheels may also be made solid, of 
wood spiked together in cross layers. 
The operation of the outfit is simple: 
A chain is formed into a sling around 
the base of the post and hooked over 
the short end o( the lever. By bearing 
down on the other end of the lever, the 
post i-5 withdrawn. Usually, several 
holds must be taken with the chain to 
puli out the post completely. — C, L, 
Moore. Cleveland. Ohio. 

Removing and Replacing 

Automobile Bushings 

Worn bushings in an automobile 

cause lost motion in the connected 

parts, as well as undue vibration and 




The Old Buihingi 



nui^e. The bushings in the steering 
connections and spring shackii-s are 
readily replaced, with the least dis- 
mantling of the parts, by the use of 
a hacksaw and a bolt, with a nut to fit. 
The blade of the saw is disconnected 



at one end and placed inside the bush- 
ing, as shown. The saw slot cut per- 
mits the bushing to be easily removed. 
To force the new bushing into place. 
it is Bled slightly at one end to start it 
into the hole. Place the bolt through, 
and slip a washer over, to make the 
nut turn easily. A wrench at each 
end will force the bushing into place, 
.After the bushing is in place, the pivot 
pin or bolt will probably be too large 
to enter. For increasing the inside 
diameter of the bushing, a discarded 
file makes an excellent reamer, when 
ground as sliown. 

Sometimes new bushings are not 
at hand, in which instance a liner oi 
tin, if fitted around the outside uf the 
split bushing, will reduce the insi<le 
diameter sufficiently to be of further 
service, as shown. Another bushing 
remover, which is useful for removing 
the end bushings in the wheel spin- 
dles, is made by using a metal rod as 
shown. Splitting one end of this with 
a hacksaw and bending the ends apart, 
makes it ready for use. The ends are 
sprung together and placed through 
the upper bushing, after which thev 
will spring open. A hammer is usetl 
to drive out the bushings. Coating 
the exterior surface with grease or 
graphite grease helps to reduce the la- 
bor of replacing the bushings. — G. A. 
Lners, Washington. D. C, 

Cutting Drafting Sheets Quickly 
from Roll of Paper 

In cutting sheets from a roll of pa- 
per considerable stock is often wasted 
by carelessness in tearing or cutting 
the paper. A gtwd plan is to unroll 
the roll to the size of sheet desired, and 
then to use the edge of the roll as a 
pencil guide in marking a cutting line. 
When a number of sheets of the same 
size are to be cut. and they do not ex- 
tend the full width of the roll, a sec- 
tion of paper may be cut off and rolled 
up; the width of the sheets is then 
marked along the length of the roll, and 
the roll cut through at one stroke. The 
resulting strips are then cut to length. 
— F. B. Mallory, Flemington, N. J. 
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Sandpaper Finger Tips an Aid 
in Feeding Press 

! In (ceding a printing press rapidly, 
' c bare fingers smear the inlt when the 
i pulled off. Instead of winding 

I strip of sandpaper around the finger, 

^t round disks of coarse sandpaper a 
Itte smaller than a dime, and glue 
Isks on the tips of the first and sec- 
■nd fingers. Tnis method enables the 
[l«*<(er to get the printed sheet every 

"nc, and dcies not smear the work. — 

^, S. Hart. Shrevcport, La. 

Concrete Borders on Walks 
Protect Grassplots 

Careless pedestrians often ruin lawns 
along the edges of walks, even though 
the walks are of sufficient width. A 
gfiod method of overcoming this temp- 
tation lo make a path on the grass bor- 
dering the walks is to set a row of low 




Nterete pyramids along the edge of 
t walk, as shown. They may be cast 

i blocks, or built in a continuous strip 

with the walk. 

Revolving Nail Holder Made 
from Cheese Box 

A shop contrivance that saves mu 1 
time and is a help in keeping the shop 
'"i order was made from an old cheese 
a, and provides for nails and other 
mall hardware. Compartments were 
jled in the box radially, like the sec- 
bns of a pie, and openings cut into the 
^es oi the box, as shown. The box 



was tlien mounted on an iron pipe, set" 
in a wooden base. An iron flange 




plate was fastened to the bottom of the 
box. and provides a good bearing for 
a large cotter pin set through the 
pipe as a support for the box. — F, E. 
Brimmer, Dalton, N. Y. 

A Strong Table Frame Quickly Made 

A common practice in making cheap 
tables is to end-butt the sides into the 
legs, connecting the sides by a bridge 
piece and fastening the latter with 
screws. The screws need frequent 
tightening, because of shrinkage and 
vibration. The metliod shown is 
stronger and quicker: Saw out the 
triangular portion at the top of the leg. 
and surface the cut with a sharp chisel 
and block plane. Miter the ends of the 
two sides against the surface, as shown, 
and fasten the joints with glue and 
screws Reverse the portion cut out 



r^--). 




from the leg, and fasten it into the 
corner. — Henry Simon, Laguna Beach. 
California. 
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Ccnnbinatimi Tool Chest and Trestle Folds Ccxnpactly 



The mechanic who has small repair 
jobs to do in various [places, making it 




necessary to carry tools and saw- 
horses, as well as the home mechanic 




who ha.- use fjr a compact jobbing' 
outfit, will appreciate this conibiiia 
liim tool chest and trestle. When 
lulded. as shown, the chest It. ciiin|iact, 
and affords a good handliold at each 
end of the top for convenience in car- 
rying. On the job, the lower ends of 
the legs are folded from under tlie 
too! chest, the sides of the latter slid- 
ing down to the position shown in the 
upper sketch. The trays fit inside t.f 
the raised sides and can be renn.ved 
easily. The top of the trestle give.s 
ample space for work, and as a rest 
for sawing. 

The construction is detailed in the 
working drawings. The end supports 
are hinged across the middle, ibeir 
inner edges are grooved, and the two 
sides of the tool compartment sbde in 
the grooves, as detailed in the plan. 
The lower tray rests on strips at each 
end. and the upper one slides on the 
lower. When the outfit is closed, the 
lower ends of the support are folded 
under the tool compartment, the sides 
being raised in their grooves to tlu-ir 
position under the top. The folding 
ends are locked, at A, 
by a spring device, 
shown in detail. A 
small metal plate, B. 
is fitted o\er a part of 
a shallow mortise in 
the inner side of the 
leg, at B, in the side 
view. Two angles of 
metal, C, are mountcil 
on a rod, and held 
apart by a coiled 
.■spring, D. When tho 
legs are folded into 
place, the angles C are 
pressed together be- 
tween the thuml) ami 
first finger, and their 
sliding ends permitted 
to catch under the 
small plates B. The 
spring D holds the an- 
gles in this locked posi- 
tion. The other de- 
tails of construction ' 



.>ith the Sid* Pancli Low- 

rtly Removed. The Lower Bndi 
■■ Indicited in the Side View, 
Shown in the Detail at A 
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arc simple, and arc shown in the 

ittmenstonej working drawings and 

^djctchcs. — George H. Jackstin, To- 

^^btu, OnL, Canada. 

m>f ttu 



[ Overhead Controls tor Garage 
Auto-Washing Hose 
I 3 large auto garage where water 
used through a mtter. it wn.s 
nd that ordinary shut-off nozzles on 
B enda <i( llie ho3e used for wasliiny 
jtomobites were not desirable because 
y^l the danger of scratching the finish, 
A laree waste of water resulted by the 
use of a hose without a means of shut- 
ting oflf the water close at hand. As 
a result the overhead-control system 
shown in the sketch was installed, and 
worked satisfactorily. By this means 
the operator can shut off the flow of 
water from his jiosition at any one of 
the four corners of the machine, by 
pulling frti the nearest control handle. 




■n» Who Supply (oc W..Iiiii« Autoinobilti in ■ 

Garast wu ConiroUei] Conveniently by 

Tbi* 0>«Tht«d AmnecnHDI 

A valve was set at the end of the water 
pipe near the ceiling, and its stem was 
liltnl with a lever, as shown, to which 
the four control cords were attached 
»i"I run through pulleys. — Robert L. 
Cook. Madisonville, Ky. 

Repair (or Broken Cross Hairs 

In Surveyor's hevtl 
A sudden iar or fall of a surveyor's 
"■stnimcnt sometimes causes the hairs 
'<> brwik from the cross-hair ring in 
'be (typi_ and UHually the tn.struraent 
'* sen) |i ^clc ^ n ihr factnry for repairs. 




When an emergency repair was neces- 
sary, a method was devised which 
proved of permanent value. The in- 
strument was disassembled and the 
cross-hair ring removed. The grooves 




for the hairs were cleaned, and two hu- 
man hairs were glued into place, as 
shown. The glue was applied hot, and 
the hairs were drawn taut across tlie 
notches. In a similar repair, carbon 
filaments from an electric-light bulb 
were used and proved serviceable, but 
were harder to put into place because 
of their brittleness, — A. P. Midland, 
New York, N. Y. 

MufHer for Injecting Steam into 
Water Tank 

The sketch shows a muffier. which 
I am using in a feed-water tank, or hot 
well, as the ma- 
rine engineer 
calls it, for stop- 
ping the noise 
created when 
steam is used 
for heating 
water. It con- 
sists of a 1%-in. 
pipe. 1 ft. long. 
perforated b y 
'A-in. holes, all around. I filled the 
pipe with light coil springs from 
pumps, and reduced the bottom end 
to % in. and the top to ^ in. and 
fitted the pipe on, as indicated, with a 
control valve. — Richard Altc, Balti- 
more, Md. 
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Holder for Marking Punches Strapped 
to Workman's Belt 

Especially in the machine industries, 
it is a common practice to mark vari- 
ous parts before assembling them, and 
the workman 
who does this 
must go from 
place to place 
with his set of 
steel marking 
punches. It is 
unhandy to 
carry these in 
the box usually 
provided, and a 
wide-awake me- 
chanic rigged out 
a harness - and - 
belt arrange- 
ment, as shown, 
which proved to 
be very conven- 
ient. He made 
a curved piece of 
wood to fit the body at the waistline 
and attached the straps to it. The 
punches arc carried in holes in the 
wooden piece, and are handy to get at. 
— C. C. Spreen, Flint, Mich. 

Babbitting Drill in Drill-Press 
Spindle Avoids Heavy Work 

Some castings were to l»e drilled, 
and the only means at hand were a 
hand breast drill and a heavy radial 
drilling machine. The chuck of the 
machine was i in, too low, in its upper 





A Tedlou* Hand-DHIlini Job wii Avoided and the 

Work Turned Out In Short Order on ■ 

Drill Prcii bf Ihi Ucihod Shown 

position, to permit the castings to fit 
under it. The job was accomplished 
hy babbitting a drill in one of the sock- 



ets used to reduce the size of the spin- 
dle hole for small taper-shank drills. 
To hold the drill in place while pour- 
ing the babbitt around it, the rigging 
shown in the sketch was used. The 
drill was set into the center of a wooden 
block, held in place as indicated. The 
socket was suitably plugged, and the 
metal poured in. The chuck was taken 
out of the spindle, and the socket 
became practically a chuck, saving 
enough height on the spindle to make 
room for the job. 

Tin and Celluloid Cover Protects 
Shop Tally Cards 

Inspectors in manufacturing plants, 
and checkers who use tally cards to 
check up the 
work turned out, 
find difficulty in 
keeping their 
records clean 
and neat. A large 
automobile plant 
has provided, for 
inspectors, hold- 
ers made of tin 
as shown. Three 
of the edges are 
turned over to 
form a groove for the card, and trans- 
parent celluloid covers the card and 
also slides in the grooves. The tin pro- 
vides a base for the card, and it is 
necessary to withdraw the celluloid 
only sufficiently to expose the card as 
desired, — J, S. Hagans, Toledo, Ohio. 

Liquid Shoe Polisb Used as Auto 
Radiator Paint 

Because of the difficulty of getting 
into the spaces in an automobile radia- 
tor to clean or paint them, this part of 
a car is often neglected. The appear- 
ance can be improved by painting the 
webbing with black, liquid shoe polish, 
diluted to the proper consistency, A 
convenient method of applying the 

[)atnt is to use the dauber which usual* 
y is attached to the cork of the bottle. 
— G. A. L., Washington, D. C. 




POPULAR MECHANICS 



Paraffin Repairs Small Holes 
in Cold- Water Tank 

When a copper-lined, or porcelain, 
tank for cold water leaks from small 
holes, dry off the surface thoroughly 
with a rag. Then locate the leak, and 
pour hot paraHin on it. In an emer- 
gency, drops of wax from a candle will 
also do the work. This will often give 
years of life to such a tank. — Joseph 
j. Jiannotto, Brooklyn, N. Y. 

Substantial and Economical Concrete 
Base for Poles 
In setting telephone poles, and poles 
for similar service, in loose sand or 
gravel, the method shown was used 
with excellent results. The cup-shaped 
hollow below the heavy line was first 
concreted around the pole and then 
the refill, noted above was put in 



the end sills, pressure being applied 
by means of levers. The dotted lines 




Thii Trp« o' Bale [or PoUi Ii StroBf tni 
BconomlctI cj Concntt 

place and the concreting finished. The 
refill is advantageous both because of 
the narrow girth it gives to the con- 
crete around the bottom of the pole, 
thus being harder to pull out of the 
ground, and also because of the saving 
in cement, — Roy H. Poston, Flat River, 
Missouri. 

Method of Straightening Freight-Car 

Frames 
The drawing shows my design used 
on many cars for straightening center 
sills, end sills, body bolsters, and braces 
l>y pulling out the stoved-in ends of 
cars with powerful jacks. A link, 
shown in detail, is fitted to the coup- 
lers, and the jacks are placed against 
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indicate thf liuckk-d portions to W 
straigjitcntd.— JuJm W. Siiaiik, Re- 
no vo, Pa. 

A Tickler for Priming Carburetor 

A kink tJiat the autoist will appre- 
ciate is for priming the carbureior with- 
out the necessity of lifting the liuod. 
Two small strips of steel, A. arc sol- 
dered to the top of the float covtT. 
With the aid of a steel pin, a hinge 
is formed for the crank B. This is 
also made from strip steel. A steui 
wire runs from the crank, through and 
to the ontsidc nf the radiator. A jnill 



t^If 




on the wire pushes down the plunger of 
the tickler, causing the float to drop, 
and in this manner the carburetor i-i 
primed. 
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A Strong Gate Built 
of Iron Pipe 

A neat and substantial iron gate can 
be made in the home or farm workshop 
with iron pipe and fittings, A practical 
design is shown in the illustration. 
The gate is made as follows; Prepare 




four pieces of %-in. galvanized-iron 
pipe, 5 ft. long and ^threaded at both 



ends. Cut three pieces 4 ft. long. Four 
elbows and two tees are also needed. 
Fit the gate up, as shown, leaving out 
the two bottom pieces at first These 
two pieces are made as shown, one end 
of each being threaded twice as far 
as the other end. Screw the long 
threaded end into the elbow as far as 
possible, then fit the other end 
to the tee and screw it into 
place. The long thread at the 
ell will become partly un- 
screwed as the short end en- 
ters the tee. Fit both pieces in 
this manner. The gate frame is 
now complete, and should be 
covered with woven-wire fenc- 
ing. The detail shows the 
small eyebolts that support 
the wire and serve to draw it 
tightly in place. A diagonal 
wire brace is then put into 
place, and drawn tightly by 
twisting it or inserting a turn- 
buckle. The hinges are made 
from a piece of % by 1-in. strap 
iron, bent to fit around the 
pipe of the gate and clamped 
with a bolt, as detailed. — B. Francis 
Dashiell, Dunkirk, Md. 



Electric Auto Spotlight Arranged 
for Easy Focusing 

To secure a focusing arrangement 
that may be readily adjusted to suit va- 
rious road conditions, I refitted the 
electric spotlight on my automobile as 
shown in the diagram. By turning the 
adjusting handle, the globe is forced in 
or out, as indicated by the dotted lines, 
causing the light to spread or be con- 
fined in a long, narrow beam, as de- 
sired. I sawed off the old handle of 
the lamp and fitted a bronze bushing 
into the end of the reflector extension 
Into a disk, which forms the adjustmg 
handle, I fitted a bronze screw, the 
head of which was ground to the shape 
of a nail head, as shown. This screw 
is set firmly in the handle, and is ad- 
justed in the threaded bronze bushing. 
The end of the screw makes contact 
with the central electrode of the lamp. 



The lamp is carried in an insulation 
bushing and is fitted with a coiled 
spring, which forces it back into con- 
tact with the adjusting screw. The 
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wiring is connected up as shown, one 
of the wires being set in the bronze 
bushing by means of a screw, and the 
other fixed to the shell of the hght- 
globe plug. — John E. Ho^, Alhambra, 
California. 



An Alining Tool for Shafting and 
Machinery 

A handy tool, worthy of a place in 
any mechanic's tool chest, is an alining 
device, for determining parallelism of 
machinery shafts and fittings. The 
hook A is of 1-in. sheet steel, shaped 
as shown, and snaps over the first 
■ihaft. A flat-link brass chain, B, fas- 
tened at one end, is drawn through the 
hea<l C to the approximate distance, 
and clamped to the stud D by means of 
the thumb.-^crew E. Final adjustment 
is obtained by moving the pointei' F 
along the slot in which it is set, and 
claro]>ingthe thumbscrew G. In opera- 




Sbaftiuf ind 
Up ti 

tion, the approximate adjustment is 
made at one end of two shafts to be 
lined up. and then the final adjustment 
is made. The distance is tJien scaled 
at several points on the shafting to 
insure accuracy. — J. B. Murphy, Plain- 
field, N. J. 

Winding Small Magnet Coils 
with a Hand Drill 
In the winding of a considerable 
number of small magnet coils, no lathe 
being available, the rigging shown 
was adopted. It operated very satis- 
factorily, and was reserved for future 
use. A small hand drill, clamped in a 
vise, was used in turning the spool 
upon which the coil was to be wound. 
The spool, as it was wound, was held 
on a bolt from which the head had 
been cut, and the bolt was clamped 
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in the clnick of the hand drill. The 
sp.ji)l ui new wire was mounted on a 
bolt set in a suitable 5up])ort, clamped 
to the bench tup. To prevent the 




:pii(i| from unwinding too rapidly and 
to provide a tcnsiun on the wire, a 
brass sjiriiifr was arran^jed to bear 
af^ainst one of the flanges of the 
spool. In operation, the crank of the 
hand drill is turned with the right 
liaiid. while the wire is guided onto 
the spool. After a couple of spools 
have 1)0011 wounil. the winder can be 
operated very rapidly and produces 
a neat coil. — C. A. l''oster, Cincinnati, 
Ohio. 

Preventing Rodents from Entering 
Drain or Sewer Outlets 

A siin])le and effective device for 
preventing rodents from cnteri 



outside dr 
follows : C o n- 
struct a sleeve 
to fit over the 
open end of the 
drainpipe. The 
end of the sleeve 
is cut off at an 
angle, as shown. 
Hinge a heavy 
sheet - iron flap 
liver the end of 
the sleeve. The 



jpening \< made as 




eight iif the flap 



keeps it closed and prevents the 
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dents from entering. The force of the 
outflowing water opens the door and 
holds it open until the waste has 
passed. The current prevents the ro- 
dents from passing up when the door 
is opened. The device should be 
painted thoroughly, and the hinge 
kept oiled.— B. F. D., Baltimore, Md, 

Wrench Template Saves 
Draftsman's Time 
When designing machinery fasten- 
ings for close quarters, a convenient 
method o f de- 
^3 




walls %4 in. thick, was used. Saw teeth 
were filed in the trued edge of the tube, 
so as to lead the points toward the 
direction of rotation. The tube was 
held in the chuck of a lathe. A rod 
extended through the spindle of the 
lathe and inside of the tube, and wa> 
held in position by a spring. The rod 
automatically pushed out the centers 
as bored. A wooden pad, C, mounted 
on a taper stem at the tailstock, cen- 
tered the strips of bamboo between 
blocks A and B. The tube saw is also 
handy for use on thin ivory, bone, fiber, 
hard rubber, and similar materials. — 
L. M. Drake, Daytona, Fla. 




t e r m 1 n 1 n g 

whether there is 

sufficient room 

for turning a A Wire-Skinning Tool 

wrench is to use of Handy Size 

fromTardboard! 7"? """^ "^ ^^'Z^' «.'"°^''"g ^'^t- T 
as shown in the sulation from electric wires, and which 
sketch A set of '^ ^'"'^" ^"°"Sh to l>e carried in a tool 
ihese templates kit, it is only nec- 
for common nut ^^^^"^^ ^S ^ave 
sizes can be kept on hand, in full or fJ9°^. P'ece of 
half size. A hasty layout of the doubt- ''^''"- '.™" r^' 
ful corner is made, and the template ? P^*"^""" ., ^^ ' 
gives the information required.-). A. ("^cksaw blade, 
Ryan, Chicago. III. ^""J,.^. sctscrew. ^^ 

^ ^ A sht IS first cut ^2 

in one end of the MJ^" 

Hollow Drill for Boring Bamboo bar, and a shal- 

and Sheet Fiber low notch filed 

Holes cannot be bored in bamboo ''^ ^'l°^"- Jhe saw blade is sharpened 

easily with ordinary drills, because of "" ^^^ ^"""^ .^'^S^- *."*' inserted in the 

the ready splitting of this material, ^''f ^° '''^^ J^* cutting edge is out. A 

Having occasion to make several bun- sctscrew holds the blade in place. To 

skin the insulation from a wire, pass 

the latter through the notch. The knife 

edge will slit the insulation neatly, so 

that it can be easily pulled aside. 

Substitute for Pipe Vise 

Not having a pipe vise at hand when 
it was necessary to thread a small piece 
of pipe. ! improvised one from a pipe 
plier and an ordinary vise. The pipe 
was held in the plier and the plier 
handles clamped in the vise firmly. 
This method worked very well,- espe- 
cially with .<;ma11 pipe.— ^bel Gne»> 




D.Thin Hatiriil 



dred %-in. holes in narrow strips of 
bamboo, I made the tube saw shown. 
A %-in. steel tubing, 3 in. long, with stein. New Yoiic, NT'?. 



Building Up Low -Voltage Generators 



Overcomes Inexpensively the Failure to Retain a Proper Residual Magnetism 



By L. N. ROBINSON 



THE low-voltage, compound-wound, 
direct-current generators, em- 
ployed on electromagnetically operated 
pipe organs, refused to build up to 
normal voltage with a permanent set- 
ting of the shunt-field rheostat. The 
solution of the trouble is outlined in 
this article for application to similar 
difficulties. The trouble was observed 
particularly after the machines had 
been in service a few years. When a 
machine had been standing idle for a 
few days, it was quite often, though 
not invariably, impossible to obtain 
normal voltage without varying the 
setting of the field rheostat, or making 
other adjustments of the machine. The 
operators employed a rather question- 
able method in building the voltage up 
under such circumstances; namely, 
short-circuiting the line terminals and 
thus magnetizing the machine by the 
current in the series field. 

A machine was run intermittently 
for observation. It was rated 300 
watts, at 10 volts, 600 revolutions per 
minute. The organ, to which the gen- 
erator was normally applied, would 
operate satisfactorily within a voltage 
range of 8 to 12 volts. The generator 
was located in the basement, and the 
organ on an upper floor of the building. 
The organist could not be expected to 
go downstairs and tinker with the gen- 
erator if It did not build up before he 
was ready to play. For the same rea- 
son, it was essential that the shunt-field 
rheostat be set to give the desired volt- 
age, and that no adjustment of the 
rheostat be required in starting. 

Ordinarily, sufficient residual mag- 
netism was retained so that the gen- 
erator produced .3 volt without excita- 
tion. The machine would build up 
satisfactorily with the ordinary setting 
of the field rheostat when the shunt- 
fidd circuit was closed with this .3-volt 
residual armature voltage. At normal 
voltage, the shunt field required ap- 
proximately five amperes' exciting cur- 
rent 



Sometimes, after the generator hail 
been standing idle a few days, thcrt- 
was sufficient residual magnetism ti^ 
induce onlv .1 volt in the armature. 
When the shunt-field circuit was closed 




The Diagram Shows the Wiring and Connections for 
the Building-Up Arrangement 

with this .1 volt impressed through the 
ordinary setting of the field rheostat, 
there was not sufiicient field current to 
start the machine building up. This 
loss of residual magnetism was un- 
doubtedly due to the iron being too 
soft, or of inferior quality. Obviously, 
it would be quite expensive to take the 
machine apart and to replace, or 
harden, the iron. Also, it would incur 
a considerable loss to ship the machine 
to the factory and to trade it in for a 
new and supposedly better one. 

The question then was to make it 
operate as it should at small additional 
expense and with as few added compli- 
cations as possible, because of the in- 
experience of the person who was 
regularly called upon to operate it. It 
was seen from the saturation curve that 
separate excitation of two amperes' 
field current would produce a generator 
terminal voltage of aproximately five 
volts, which was too small to operate 
the organ, but suflicient to magnetize 
the iron. Then, if the connections were 
immediately chanc^ed to give >lmiit ex- 
citation, magnetism sufticient to start 
the building up of the generator wonh: 
be retained. 

This was accomplished by the xise of 
a dry-cell battery and a little additional 
wire, by locating a single-pole, double- 
throw switch, as shown in the diagram, 
at the keyboard, so that the organist, 
by operating the switch before beg^n- 
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ning to play, could throw the battery 
in temporarily and then change over to 
the shunt excitation. The arran^ment 

is very simple and does not require any 
particular experience to operate. The 
battery used in this case was located 
near the generator in the basement. 
With the lengths and sizes of wires 
shown in the diagram, only one cell 
was required in the battery. More than 
one cell would be undesirable in this 
case, because the battery would give 
excitation enough to build up sufficient 
voltage to operate the organ. The or- 
ganist might discover this and operate 
the organ with the switch in the start- 
ing position. This, of course, would 
consume the battery very rapidly and 
give frequent cases when the battery 
would be in such condition that it 
would not serve its purpose. 

The battery must be renewed occa- 
sionally, probably once a year. Thus it 
is seen that the initial cost of the rem- 
edy is small, the maintenance cost 
merely nominal, and that the system 
gives the desired results. 



Coat Button Takes Up Slack 
in Plumb Line 



A handy little kink that will save 
much time in adjusting the length of 




The Plumb Li 



.. Adiuiled Quickly by S 

the Button alaBC It 

line attached to a plumb bob is to pro- 
vide the line with a button adjuster. 
An ordinary strong coat button, having 



four holes, is used. The end of the cord 
is tied in one of the holes, and the other 
end is then passed through the support- 
ing eye, or over any other supporting 
point, and through two -of the other 
holes in the button. The adjustment is 
made by lifting the plumb bob and 
sliding the button along the cord, 

Gar^e Patrons Indicate Service 

Desired by Cards 
In a garage where a large number of 
trucks and pleasure cars were stored, 
patrons frequently found that their cars 
were not given certain attention, snch 
as washing, filling of the gasoline tanks, 
and the making of minor repairs. This 
work was to be done overnight, and as 
many of the customers were transients, 
a loss resulted to the garage owner. 
He, therefore, made up a set of metal 
signs, painted in black and white, and 
indicating the kind of service desired. 
These signs were kept near the garage 
door in a rack. The patrons placed ^e 
signs on their machines, and the at- 
tendants gave the service desired with- 
out further orders. The patrons, em- 
ployes, and the owner were all better 
satisfied. — L, E. Turner, Brighton, 
Massachusetts. 

Soldering Joints* in Heavy Wire 

In soldering large-gauge wire joints, 
trouble is often experienced in that the 
solder does not take hold. The flux is 
usually blamed. By proceeding as fol- 
lows, good results will usually be ob- 
tained : Clean the wire to the required 
length, and put on the soldering paste. 
Then dip the ends into the soldering 
pot slowly, giving them a good tinning. 
After the wire has cooled off, make the 
joint in the usual way, and then put a 
little paste on and solder the joint by 
holding the ladle as near as possiUc, 
pouring the solder over it slowly. — A. 
Gemmell, Ansonia, Conn. 

Gin lacing belts, never cross the laccs 
on the side which is to be pbecd 
agninst the pulley, as they wiB be cot 
quickly. 
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Magnifying Eyeglass Fitted 
into Spectacles 

A watchmaker's magnifying glass 
can be used to advantage for many 
purposes other than watchmaking, but 
most persons cannot hold the glass 
over the eye with convenience. The 
photograph shows a holder which is 
used like a pair of spectacles. To make 
it, the lenses were removed from a 
cheap pair of spectacles, by crushing 
the glass with a hammer. The rims 
then were made circular, to approxi- 
mately the same diameter as the rim of 
the eyeglass. A strip of tin, ^e in- 
wide, was cut 
^,— \ into small sec- 

/^ \ tions and bent 

L—~^ — / at right angles 

/LX^^Mlf ^^6 in. from one 
y/" y^^^'WrJ* ^"*' ° ^ each. 
^"-^ ^^ These angles 
were soldered to 
the rim of the spectacles, as shown. 
The eyeglass was then fastened on 
the rim by bending the tin strips over 
the edge. The tin was painted black 
to match the eyeglass. — Alpha C. John- 
son, Washington, D. C. 

Valve Frees Steam Radiator of Air 
Quickly 

Having steam radiators of the one- 
pipe system, I found difficulty, after 
opening up the valve, to 
rid the radiator of cold 
air without taking off 
the cap and screw of the 
air vent. By the method 
shown, I not only do 
away with this trouble, 
Init also save coal, as I can close the 
stove damper sooner. The device was 
made as follows : Take a gas cock from 
an old gas stove; drill a small hole 
down through the center, as indicated. 
Remove the radiator air vent and con- 
nect the gas cock. When the handle is 
horizontal, the air vent is working, and 
when it is up, the air can escape 
through the drill hole. — James G. 
Evans, Richmond Hill. N. Y. 





Small Groove Plane Made 
from Steel Strip 

I recently had occasion to plane some 
grooves, ',^u in. wide, in a board, and 
accomplished the 
work easily by 
the use of a spe- 
c i a 1 ly made 
plane. A piece 
of cold - rolled 
steel, Ma by 1 
by 6 in, long, 
was rounded at 
the corners 

slightly, and then a hole, 5io '"■ in 
diameter, was drilled 14 in. from the 
edge and nenr the middle, as shown. A 
slot was cut to the hole on an angle of 
45°. By driving a cold chisel into the 
slot, the sharp corner was bent out %z 
in. This edge was sharpened to form 
a cutting edge. If the tool is to be used 
for much work, this edge can be case- 
hardened. — U. G. L., Chicago, 111. 

Sheave Made from Iron Washers 

in Emergency 
To keep from shutting down on a 
job where 1-in. rope was to be run 
over sheaves, it was necessary to make 
a substitute for 
these fittings of 
the usual type, 
because they 
could not be ob- 
t a i n e d within 
reasonable time. 
Iron washers, 9 
in. in diameter, 
were lised for 
the purpose, and when fitted together 
on a bearing, as shown, did the work 
satisfactorily. The washers were set 
firmly between nuts on a short sec- 
tion of iron pipe. The bearing axle 
was fitted inside the pipe and suitably 
mounted. The sheave gave good 
service for a long time. — Herman F. 
Zimmermann, Los Angeles, Calif. 

CSoapy water, applied with a brush 
over joints in gas or pressure pipes, is 
convenient in locating leaks. 
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Stock of Spark Plugs Kept Safely 
in Racks 

Spark plugs are easily injured, espe- 
cially by the chipping or cracking of 
the porcelain, when kept loose in a 




other small handle over the front end 
of the hie, I found I could hold it se- 
curely and file more accurately. Thifi 
method is handy in many other forms 
of filing, even where there is plenty of 
room. — Lee M, Delzell, Maroa, III. 

Wire Tools for Laboratory 
and Workshop Homemade 
If a little inventive skill is applied, 
the worker in the laborator)' or small 
shop can save much time, and expense 
for the purchase of small equipment, 
by having on hand a supply of stiff 
wire and tools for bending it to meet 
special needs. The several examples of 
useful tools and implements shown 
herewith were quickly devised in the 
laboratory as needed, and will suggest 
many others. The pinch cock was 
made of two pieces of wire, A and B. 
twisted to give a spring pressure on 
the jaws. The uses of most of the 
tools are evident. The honk stand can 
be used in suspending thermometers 
and other instruments. The tongs with 
the cork jaws are especially handy for 
holding hot test tubes. The Bunsen 



drawer with other material. In the 
home garage, as well as in the com- 
mercial garage or repair shop, racks 
for tlif sj)ark plugs will he found use- 
ful and economical. Where only a few 
spark plugs are to be accommodated, a 
small shelf, or rack, provided with 
suitable hr.Ies to receive the spark 
plugs, may be used. To care for a 
larger and more varied stock, a case 
with special racks, like that shown, is 
best. The racks arc fitted with strips 
on the upper and lower sides, at the 
c-tiils. which pr()tcct the spark plugs 
when the racks are set on the bench, or 
stacked one upon the other. 

Two Handles Used on Small File 

In doing some filing with a small rat- 
tail file. I found it difficult to hold the 
front end of the file. The job to be 
filed was in such a position that short 
strokes were necessary. By fitting an- 




TbcM Practical Tooli ti 
were Quickly Hade 

burner, twisted from a piece of wire, is 
quickly made and practical. — George 
L. Yaste, Lonaconing, Md. 
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A Resawing Device for the Band Saw 

Bt CHARLES A. KING 



IN woodworking shops, equipped 
with light machinery, there are 
times when heavier machinery 
can be used to ffood advantage; 
a job o{ resawing, for instance, 
makes heavy demands upon a 
light hand saw, but there is so 
little of such work to be done 
that it would not be wise to 
provide expensive equipment 
for it. The iisuiil method then 
is to resaw boards up to 8 in. 
wide on a circular-saw table, 
by making a cut from each 
edge of the board, and for 
boards wider than this the saw 
cut is made from each edge, 
and the band saw run through 
the cuts to finish the job, as at 
A. This method is often un- 
satisfactory, as indicated at B 
and- C. These troubles may be 
overcome by making a simple 
guide, as shown in Fig. 3, for 
light work, or as detailed in 
Figs. 1 and 2, for heavier work, ' 

In this device, the operator can con- 
trol any ordinary deviation of the saw 
by swinging the board to the right or 
left, and can regulate the speed of the 
feed. The essential elements of the 
device are the roll D. and the springs 
E, Figs. 1 and 2, The face of the board 
being resawed should run again.>it the 
roll, contact being maintained by pres- 
sure from springs E, The roll is sup- 
ported by a frame. The base F is of 
iiard wood, l^/i in. thick and 6 in. wide, 
and long enough to permit the hand 
screws G to hold it firmly at the edge 
of the table. The brace II is placed 
well to the back edge of F, as shown, 
to permit the front hand screw greater 
leverage. The roll is of hard wood, 2 
in. in diameter. The piece J. indicated 
by dotted lines, may be fastened to 
the table by a hand screw, and prevents 
F from pushing back. The brace H is 
fastened to the base by screws through 
the latter. 

The spring block K is of hard wood. 
The spnngs E are made of an old band 



saw, and arc fa.^tcned by screws. Piece 
L is halved and screwed into the bot- 




tom pii'ci', which is l','i by I in. at the 
middle. 

In adjusting the device, care must 
be used that the bearing of the roll 
against the side of the board is at the 
cutting edge of the saw, as seen in 
Fig. 1. The springs bear ','i in. or less 
ahead of the roll. The roll is adjusted 
to suit the thickness of the stock, by 
moving the entire frame. Slight 
changes in the relative positions of the 
roll, the springs, and the saw may be 
made by either tilting the table, adjust- 
ing the upper or lower guide laterally, 
shimming with paper or i)asteboard, or 
by adjusting the saw wheels. 

Attachment Keeps T-Square Rigid 
on Board 

Many draftsmen prefer the common 
type of T-square because of its wide 
range of use and the ease with which 
it can be removed from the board and 
used as a straightedge. A simple at- 
tachment that does not lessen these '" ' 



rsora 
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vantages of the T-squarc, and adds the load to be carried demands. The 
even more convenience to its use, is first- section, or foundation, bin has a 
shown in the sketch. A small pulley, bottom ; the others are without bottom. 
as detailed, is fastened to the lower A ledge, formed by nailing on a border 
of strips so that their edges project 
above the top of the bin, is put on each 
section, as shown. The lower part of 
the added section may be fitted into the 
top of the section below, thus building 
up the bin to the height desired. 
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Bdgt ot the btawini Board 

side of the head, A strong conl is fixed 
to the end of the boani, as indicated, 
and held taut against the pulley by a 
coilc<l spring. Thus the head of the 
square is held firmly against the guid- 
ing edge. — J. 1'-. Cahill, Jr., New York 
City. 

Bins Built in Sections Provide 
for Increase in Capacity 
A bin that may be increased or de- 
creased in capacity has advantages 
over the fixed-volume type generally 
found in shops and factories. It is 



Guard for Emery-Wheel Dresser 

In truing up emery wheels, as is fre- 
quently necessary in large shops, con- 
siderable danger may be occasioned 
during this operation if the emery- 
whi'el dresser is not properly guarded. 
Ihe small sparks and chips may injure 
the workman's eyes. A good safety 




especially advantageous for hand- 
truck factory transportation, since the 
trucker may add or remove sections as 




measure is to fit the dresser with a 
guard mnde of sheet metal and fastened 
as -^hown in the illustration. — K. L. J., 
rittsburgh. Pa. 

Carburetor Improved by Air-Check 

Valve Repair 
Miny carburetors contain an air 
check in the shape of a mushroom. 
which slides on a spindle. With use 
the hi>lc in the mushroom part becomes 
cnl trgcd. and the resulting crooked 
tr-i\el of the valve, with consequent 
iir Unkage around the hole, makes the 
mixture imperfect. If the carburetor 
IS idjusted for high speed and heavy 
loads, the engine runs irregularly when 
thrfittled down. Providing a bushing 
for this valve, or replacing it, usually 
makes the engine run more smoothly. 
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A Homemade Mechanical 
Drafting Machine 

The draftsman who is also a fair me- 
chanic will find it worth while to make 
a draftiiip machine like that shown, as 
it is inexpensive and takes the place of 
most of the common measuring and 
ruling tools. It is clamped on the 
edge of the drafting board and hinged 
so that it can be raised out of the way 
handily, or removed from the board 
completely. The details of construc- 
tion, as indicated, are simple. The 
parts should be made carefully, 
however, to insure precise work 
with this instrument. 

The clamping arrangement is 
formed of a piece of sheet metal 
into which two thumbscrews 
are set. A door hinge is riveted 
to one end of the clamp, as 
shown, and an adjusting screw 
is set in the center hole of the 
hinge. The parallel arms are 
made of strap iron, fitted to- 
gether at the cross as detailed. 
The radial-gauge fixture re- 
quires careful work. Make the 
protractor of sheet metal, as 
shown, and file the degree indi- 
cations into it with a three- 
cornered file. Make the pointer 



of a strip of sheet spring brass, and 
rivet it to a light-weight steel, or other 
suitable, square. File the pointer to 
a V-edge, and set it to make a firm 

contact. Fit the pivot of the radial 
gauge with a wooden knob and wing 
nut for adjustment, as shown. — P. P. 
Avery, Garfield, N. J. 




Tap and Reamer Wrench 
Quickly Made 

A wrench that is useful, especially 
with taps and reamers, was made quick- 
ly of two bolts, fitted with nuts, and 
two % by Vi by 2Vi-in. pieces of steel. 
The square stock was drilled for the 




riii* Wrench I> So SlinpU Thit 

uicklr Hade lor Bmcrjmc* Vk. 

Alio Ptactlc*) >■ a SeiuUr Toi 



holts and filed to fit the square shank 
of the tap, or reamer. The bolts serve 



as handles, and the jaws can be ad- 
justed to various sizes of small, square 
shanks. If desired, both handles can 
be set on one side for convenient use in 
close quarters. 

Vise for Filing Hand and 
Circular Saws 
It will pay the mechanic who has 
saws to file now and then to provide 
himself with a vise suitable for this 
purpose, and which can be made easily 
in the small workshop. The vise also 
has many other uses where thin wood 
or metal is to be handled. For ordi- 
nary handsaws the vise is shaped as 
shown in the assembly view, and for 
use with circular saws, a good plan is 
to round off and bevel the top edge of 
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the front jaw, as shown in detail, at A. 
A bolt is passed through the jaws for 
the center hole of the circular 




The details of construction, as indi- 
cated, require a yoke of strap iron. The 
handle, one end of which is a cam by 
which the front jaw is clamped firmly 
at the yokf, should be made carefully 
to the measurements given. Hard 
wood is prtfferable, especially for the 
handle. 

Jig for Drilling Holes 

in Pipe 

This jig was <Icsigncd for drilling 

holes in .-imall pipes and tubes. The 

=pecilic job required that the first hole 

he a certain distance from the end. 




and the other holes spaced uniformly 
in D straiglit line. The main part, 
A, of the jig has a V-groove along its 



length in whicli Ihe pipe rest&. Oc 
the upright B an mounted the iMI 
bushing C and the locating dcnn 
This consists of the plunger D, actn 
ated by the lever K and the sprite; F 
A slot is milled across the body, at 
In using the jig, a snug-fitiing strip «i 
metal is placed in this slot as a ri«|> 
for the first hole. Then the strip h 
removed. When the first ilrillnl hi'-: 
comes under the plunger D, the spring 
forces the plunger into the hole, hh 
eating the pipe for the next hole. Tbe 
lever E is then pushed down, laising 
the plunger, and the pipe is moretf 
until the plunger drops into the bole 
just drilled, this process being repeated 
for each hole. 

Mask for Small Negatives 
Printed cm Post Cards 
In printing photographic negali\*es, 
1% by iYs in. in size, on post cards, 1 
6nd that a special type of mask saves 
much time atid trouble. Instead of try- 
ing to print several of the negatives at 
once, Ifit them singly into the comer 
of a mask, which is rectangular in 
shape and as large as four of the small 
negatives, one-fourth of the rectangle 
being cut away. The mask is shifteJ 
to expose the four negatives in turn, 
one at a time. A desirable feature n 
that the light and dense negatives may 
be timed properly. — Fred Kuhlmann, 
Peru, Neb. 

Casters on Water Barrels Promote 
Fire Protection 

Large barrels, kept filled with water. 
are often placed at various points in 
shops or factories for fire protection. 
If a fire bt^aks out some distance from 
the barrel, it is necessary to carry the 
water in buckets, and much valuable 
time is lost. It is a good plan to put 
four large casters on a wooden fiamc 
fastened to the bottom of the barrel 
In case of an emergencr the sercnl 
barrels of water in uie shop may then 
be pushed to the fire witbotit troaUc 
or delay.— K. M. Coggediall, Webster 
Groves, lio. 




Air Scouting over Battle Fields in a Display Window 



A\ :iir scout on a perilous llight in 
>carcli of the cuemy's coucealed 
batteries is seen braving death as he 
skims above the trenches in ihe show 
window of an enterprising merchant. 
T he interest of the passer-by is gained, 
and he becomes curious to know how 
the effect is produced, The landscape, 
apparently moving by under the air- 
plane, is a painted strip of muslin, a 
jrard or more wide and about twice tlie 
ogth of the surface exposed as land- 
ape. Oil colors or wax crayons can 
• used in making the picture, on the 
ill length of the screen, which is set 
a continuous band moving 
"ound on the "ipools at the ends. The 
lols are wooden rods or cardboard 
lobes, filled with end pivol.s ami set 
top in suitable supports, the lower ends 
lesting on tin bearings, and ihc upper 
nmnted similarly, from the ceil- 
tog or other support. 
The construction of the spools is 
in Ihe detail sketch. Rubber 
iids are placed at intervals aroun<l 



the spools, and grip the mushn band, 
causing it to mo\e around the ^puoU 
like a belt. A grooved pulley is fas- 
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tened to the 
lower end of the 
spool and this i-^ 
belted to a small 
motor. The air- 
plane is made to appear as if in flight 
by means of a draft directed in front 
of it from a fan suitably supported, as 
shown. The plane is supported by silk 
threads. 

The construction of the airplane is 
simple and interesting, as detailed in 
the sketch. It may be made in various 
sizes, 16 in. long being suitable. The 
pilot is a doll, preferably of some li^ht 
material, and covered with brown 
paper or cloth, The ]>lane is painted a 
"war gray," and is fastened together 
securely, as shown. The propeller is 
made of wood and is set in place on a 
bead-head pin. The wheels are wooden 
buttons, supported on wires. The 
clectrii- f;\n is plnced directly in a. Vv\ 



POPULAR MECHANICS 



with the airplane so that the current 
of air will revolve the propeller, with- 
out blowing the machine to one side. 

Weatherproof Gooseneck laght 
Fixture Cheaply Blade 

Practical and inexpensive light fix- 
tures were required along the outside 




of a warehouse, and as no roof protec- 
tion was afforded, the sockets and fit- 
tings had to be made weatherproof. 

Conduits of the gooseneck type were 
used to support the light, as shown. 
The slraiglit end of the gooseneck was 
threaded and fitted with nuts and 
washers, by means of which the fixture 
was fastened to the supporting posts 
iif the wall. Tlie wires were carried in 
the conduit, and tlie fixture end of the 
latter was arranged as detailed, provid- 
ing a wcatht-rproof covering for the 
socket. N'uts with washers clamp the 
upper block, as shown, and the lower 
reflector iri fastened with screws. The 
rcflcctiiijf surface is painted white and 
the other parts green. The wires 
above the socket were taped carefullv. 
— S. Frank Bill, Berkley, Va. 

Ink Preliminary Sketches Prove 

Economical and Convenient 
In making preliminary sketches, 
most of which were traced directly by 
a tracer or draftsman, it was found 
economical of time, and convenient as 
well, to make the sketches with ordi- 



naty writing ink instead of pencil. 
The writing ink was preferred lUso 
over India, or special drawing, ink be- 
cause, by using a German-silver ruling 
pen, ihe designer was able to lay aside 
the filled pen now and then, instead of 
wiping it immediately, as is desiraUe 
with the usual pen and drafting ink. 
The time of the tracer was saved, and 
errors minimized by furnishing him 
with clean-cut sketches. 

Motor-Driven Grinder for Rail Jointi 

The arrangement shown was de- 
vised for leveling joints in railwaj 
tracks, and is useful, also, for other 
forms of grinding. The power b taken 
from the trolley wire- The uni- 
versal joints permit shifting^ of the 
motor without blocking it up to a level. 
The sleeve and extension shaft, joined 
with a feather key, permit the setting 
of the motor within a wider rai^. 
This feature is also desirable for grind- 
ing a wide area without moving the 
motor. After the rig is set up, the 
workman bears down on the handle, 
raising the emery wheel. The current 
is then turned on, and he lets the wheel 
rest on the rail. When a car is pass- 
ing, one workman throws out the 
switch on the motor and takes tli>: 
trolley from the wire, while another 




c Uoivcriil Joinliand tht Pntb«~Kc« Ba 
Sbali Permit S»xMMoiy Ogtr^am 
under Viryinc CondiiiaM 



runs the emery wheel Ol* «* A* »•■ 
on the rider wheel. — Bert 
Seattle, Wash. 
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Soap Used in Bag Improves 
Auto Washing 

A local garage owner cut down his 

soap bills considerably by a simple 

nnetliod. Instead of throwing the soap 

\oosely into a bucket when washing 

cars, the washer puts the soap into a 

small flour bag, ties the top tightly and 

then places the bag of soap in the 

bucket of water. Soap left in the bag 

is used on another job. The old method 

never left any soap. A barrel of soap 

lasts one-third longer now than it did 

before using the bags, and the work is 

letter, for when the water gets soapy 

enough the bag is taken out of the 

water.— I,. E. Turner, Brighton, Mass. 

Celluloid Fillet Indicator 
Handy for Draftsmen 

Draftsmen who have had occasion 
'0 work on drawings requiring a large 
amount of corner filleting realize what 
a job it is to place the fillets accu- 
rately. To obviate a great deal of 
this. I cut a cir- 
cular piece of 
thin celluloid, 
about 2y- in. in 
diameter, and 
sandpapered it on 
one side to a dull 
finish with a 
very fine grade 
of sandpaper. I 
then made a 
mall hole in the center, and, on the 
'lull side, scribed a number of concen- 
tric circles varying ^g in. in radium. 
The circles of radii of y^ in., 
M in., -% in., etc., were drawn in red 
'*> facilitate reading; the rest, in hlack 
Ifwiia ink. The radii of all circles in 
suttcenths of inches were placed on the 
celluloid. In use, the circle of the 
Pven radius ts placed tangent to the 
two lines where the fillet is required : 
'h« center is marked with the point of 
"le compass, and the celluloid re- 
fnoved. Using this center, the fillet is 
drawn accurately. — Kenneth E, Ernst, 
New York, N. Y. 




Ladder with Wheelbarrow Fixture 
for Repair Work 

In making repairs on buildings anil 
other structures, where many tools 
and, perhaps, a 

sawhorse must 
he transported 
to the job, a 
handy combi 




and axle from an old wheelbarrow are 
fitted to the upper end of a ladder u.sed 
for rep.Tir work and painting. The 
tools and materials are packed on the 
ladder, which is wheeled in the usual 
manner. — A. M. Eairlield, St. Mary:;, 
Kansas. 

Special Outlet on Gasoline Tank 
Provides Reserve Supply 

By installing a (Ittinf; iiiiu the gaso- 
line tank on niv automobile I avoid the 
u n p 1 c a s a n't - 

ness of suddenly "^^I^Spl/T-/!^' 
finding myself ^' -' ■ ■ ' »' 

on the road with- 
out a sufTiirient 
supply of gaso- 
line to make the 
sup ply station, 
at least, \ spe- 
cial outlet wa* fitted into the tank sn 
that ordinarily the gasoline is not 
drained to the bottom of the tank, leav- 
ing a reserve supply. In an emergency 
the tank is drained completely by the 
use of the extra valve at the bottom.— 
John Edwin Hogg, Alhambra, Calif 
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Makeshift Method of Lifting Auto 
Truck Out of Rut 

A heavy auto truck became mired in 
I (k-ep nit on a country road, and tht- 




Thii Miltcihilt RiCBing 

driver, without assistan<!e and with 
only the auto jack available, was 
forced to devise some means of getting 
his machine again under way. The 
method employed was so simple and 
cfTective that it may be of interest to 
most motorists. Two saplings were 
set ncrnss sl;tl>s of wouil, laid <in either 
side of the truck wheel, as shown. 
'ihe tailboard chain was rigged be- 
tween the ^ajilintis just insiile of tlie 
wheel. A tourniquet of rope was made 
with a small stick, and fastened to the 
free einls of the saplings. 'I'hc jack 
was set under the rim of the wheel, 
and, as the latter was lifted, the timrni- 
(|Uft and the tailboanl chains were 
drawn up to bring the saplings close 
against the wheel. I'.y this means the 
wheel was gradually 'lifted out of the 
rut, and extra slabs placed under it so 
that the truck was then easily driven 
to solid groun.l. Slabs were al-o piled 
under the axle as a precaution, in case 
the wheel slmul'l slip back into the nil. 
— Kdwin I.. Purkess. Quincy. Mass. 

Making Porous Battery Cups 
Certain fluid batteries of the Bunseii 
or Daniell types reijuirc porous cups 
to sei>arate the solutions used in mak- 
ing them. A good porous cup for this 
purpose can be made at small expense 



as follows ; From heavy wrapping 
paper make a roll, the interior diam- 
eter of which is the outside diameter 
of the desired cup, and hold the roll in 
shape with string. Brush the inside of 
the roll with melted paraffin. Next 
mix plaster of Paris and water to a 
thick paste, set the roll up on a flat 
paraffined board, and pour sufficient 
plaster in to form the bottom of the 
cup. about % in. thick. While this is 
drying, cut a round piece of wood the 
size of the inside of the cup. When 
the bottom has dried, set the wooden 
piece inside the roll, and pour in the 
]>!aster. When set. remove the wood- 
en piece and the outer roll. Cups of 
various sixes and shapes may be made 
by this method. — Thomas W. Benson, 
Philadelphia, Pa. 

Nut Wedged on Stripped Bolt 
in Emergency 
The threads of several stud holts in 
the crank case of a stationary gasoline 
engine were stripped accidentally. 
Similar bolts 
could not easily 
be procured, and 
the following 
method wan 
U.sed to retain 
the nuts in place, 
as a quick re- 
pair: With a 
li a c k s a w, the 
ends of the bolts 
were split 
lengtliwi.se to a depth of the thickness 
of the nuts. Wedges were made by 
hammering out the ends of a round 
brass rod. The nuts were placed over 
the bolts, and the wedges driven into 
the slotted bolt ends, expanding them 
when the nuts were forced up tight, 
as shown. Tlie nuts were alternately 
screwed up and wedges driven in. un- 
til a siuig fit was obtained. With the 
lints finally in place, the ends of the 
bolts were riveted over the wedges to 
prevent them from loosening. To re- 
move the nuts, it was necessary to 
drive out the wedges from the side. — 
G. A. I-uers, Washington, D. C. 




lA Turntable for the Small Garage 

Br JOHN E. CAHILL. Jr. 






HE advantages of a turntable, 
especially for the small garage 
lere space is quite limited, are ap- 
ircnt to many automobile owners, 
the. expense of installing one h 
ally considered prohibitive. Under 
circumstances, the turntable 
ri in the illustration was designed, 
proved comparatively easy to 
and thoroughly satisfactory, 
turntable was designed to be 
(Used in the garage, and was built in 
lit provided in the concrete floor. It 
;y also be built in the open, or pro- 
■led by a roof. Such a turntable in 
garage is very convenient in wash- 
ing the car, in making repairs, and in 
taking down the various parts, espe- 
illy if used in connection with suit- 
ilc overhead rigging for difTerential, 
other heavy-duty pulleys and 
ickle. 

The details of construction are 
shown in the plan and elevation views. 
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: general arrangement of the parts 

■ihowu in the sectional perspective 

Hew. The floor pit is built of con- 

rcte, '4 ft deep and IS ft. in diameter. 

^ — " Pipe and 



outlet. A heavy truck wheel provides 

a center bearing, and is nionnted ovt 
a pipe, imbedded in a concrete base. 




luilt oC Heavy Timber ind Ihe 



Steel washers, ^'la in, thick, are set 
between the foundation and wheel, as 
bearings. The framework supported 
on the truck wheel is built up largely 
of 4 by 4-in. timber, with three 4 by 
8-in. pieces, arranged as shown in the 
plan and bolted at the joints. U-bolts 
of Vi-in. round iron, with clamping 
plates, fasten the main frame to the 
truck wheel. An oak track of ]'<. by 
6-in. timber extends around the lower 
edge of the framework. The curve for 
this track is struck with a radius of 4 
ft. 6 in. for the inner edge, and the 
segments are one-eighth of the circum- 
ference in length, approximately -1 ft. 
8 in., allowing for trimming. This 
track hears on eight roller bearings, 
mounted on support.-;, as shown in the 
sketch, and detailed in the elevation. 
The rollers are -i in. thick and 6 in. in 
diameter, of cast iron, and mounted on 
steel shafts. ■'/!« ""■ in diameter, with 
cotter pins at the ends. The wooden 
supports are of 3-in. jtock. and carry 
%-\n. pipe for bushings. The sup- 
ports are bolted into the concrete. 

The framework of the turntable, as 
originally designed and built, was cov- 
ered with '4 -in. checkered-surface 
)latcs of sheet iron. driUed 'wWiv toMeeg 
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age hoies. The plates were set to 
match on the 4-iii. timbers, and fas- 
tened at opposite corners with screws, 
for easy removal in getting at the in- 
ner part? of the turntable. The Himt 
may he made also of wood, arranged 
to be hfted in sections, when desired. 

Tip Boxes Measure Concrete 
Materials Economically 

In the mixing of concrete, the mate- 



rials -hmild he measured accural 
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the hfsi results arc to be obtained. 
Siinu'iinu'S the wheelbarrow, in which 
the materials are carried to the mixer, 
i< u<i-d fur a mea.'iure. 'I'o insure ac- 
cunii y in measuring the materials and 
alsij a niininium of wa.^ted time, tiie tip 
measuring,' boxes shown in the sketch 
were made. The boxes are made with 
the desired cubic capacity, and buiij 
above the ct'iiter, on a P^-in. iron-pipe 
axle. 'J"he boxes .shouhl he hung high 
enough tu permit a wheelharmw to 
he pushed umler the ^)l>tt"m without 
interference. 'I'he supports are made 
of :i by I and I by l-in. ])teccs. strongly 
braced. The tmltil m.iy he dismantled 
quickly, and rea.s.sembled at another 
locatiiin. and the parts arc of iiandy 
size for blading on a vehicle. In use. 
the shoveU-rs lil] the b(ixe«, and the 
barrow men wheel their barrows 
under the buxes, which are promptly 



dumped. They are then filled again, 
ready for the return of the barrows. 

Several boxes -are usually desirable. 
For example, if a concrete of one part 
cement, two sand, and four stone is to 
be mixed, and each batch comprise^ 
101a cu, ft. of dry material, there 
should be six tip boxes: one I'j-cu- 
ft, box for cement, two I'/n-cu-ft. 
boxes for sand, and three "^-cu.-ft. 
boxes for stone. 

For each batch, the routine proced- 
ure of fining the battery of boxes, 
dumping their contents, and wheeling 
the material to the mi.ving trough i> so 
simple that mistakes in proportioning 
the materials are not likely to occur.— 
Richard L. Nourse, Duluth, Minn. 

A Novel Adjustable Wrench 

A type of homemade wrench, which 
has a wide range of adjustment by 
means of screws set in a ring, as 
shown, was made as a novelty, and 
proved quite useful. Three of the 
screws can be used at a time fur hand- 
ling one size of hexagonal nut, and the 
others adjusted for another size. Two 
opposite screws will grip a square nut. 
and an octagonal nut can also he 4ielil 
tightly. The screws are loose enough 
so that they can be turned with the 
fingers, and are set when necessary 




Thia Wrench, Hide u ■ NoTclty, Proved 
Quite Uielul 

with a screwdriver. In this way the 
wrench can be clamped to the nut. — J. 
Prophet, PittsHeld, Mass. 

CSheet brass should be inclosed in a 
large wrought-iron pipe, closed at one 
end, when being annealed. 



POPULAR MECHANICS 




Keyway Cut in Bearing with Massed 
Hack Saws 

It is often a hard job to cut a key- 
way through a hollow bearing, even 
with the necessary tools at hand. 
Such a problem, and with few tools 
available, confronted a launch owner 
when the pro- 
peller loosened 
from its scat on 
the shaft, mak- 
ing it necessary 
to cut a new 
keyway and to 
reseat the pro- 
pi-ller at once. 
The work was accomplished satisfac- 
torily. Several hack saws were fas- 
tened together, with the teeth all ex- 
tending the same way, and held tirmly 
by means of small bolts through the 
holes in the ends. Enough Wades 
were assembled to make their thick- 
ness a trifle less than the width of the 
key. The propeller was then held in a 
vise, and the blades passed through 
the bearing, as shown, one end of the 
bunch being grasped in each hand. A 
new keyway was sawed, and the bot- 
tom smoothed out with the edce of a 
thin (lie. — Robert I.. Binns, Denver, 
Colorado. 

One-Piece Pipe Bracket 
of Strap Iron 
A pipe bracket, for supporting pipe 
alnng the sides of buildings, walls, etc., 
can be made 
quickly from a 
single piece of 
strap iron, as 
shown in the 
sketch. It re- 
quires no bolts 
IT rivets to make 
it retain its 
shape, and may 

usually be bent cold. Care should be 
taken to see that the supporting leg is 
directly under the pipe. The fastening 
through the supporting structure can 
be made with bolts or screws. — Roy H. 
Poston, Flat River. Mo. 




Spring Clip Locks Rolled 
Measuring Tape 

The folding banillc of a ineasu 
tape had a tendency to unfold \' 
other articles in 
the tool box 
came in contact 
with it, especial- 
ly after it had ' 
been long in use. 
This caused the , 
tape to unroll 
and to be in dan- 




ger ol 
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when extending from the case. As a 
remedy, a small spring, sliapcd a-^ 
shown, was fastened to the case. The 
handle is kc|)t unfolded under the clip, 
which acts as a stop both when the 
tape is in use on the job. and when it is 
in the tool box. The clip folds against 
the case closely, and docs not interfere 
with the winding of the tape by means 
of the handle.— I'lhncr (.). TetzlalT, 
DePere, Wis. 

Riveted Stop Collar for Pipe 
Connection to Flue 

Poor draft in the boiler or furnace is 
often due to a defective tine connec- 
tion at the smokepipe. The stovepipe 
is sometimes set 
into the flue 
opening without 
a metal collar 
being secured to 
the end of it. 
The result is 
that the pipe 
jams into the 
due and cuts off 
enough of the 
flue area to 
choke the draft. If the sheet-metal 
collar is riveted in place, as shown, it 
will prevent this slipping of the pipe. 
The connection to the flue should, of 
course, be kept down as far below the 
ceiling joists as practicable, but if it 
must be made close to them, the pipe 
should be covered with a suitable in- 
sulation—Harold V. Walsh, Yonkers. 
New York. 




An Electric Operadoa Recorder with Remote ContEol 

. Br a H. HOWARD 



THERE are many applications for 
which an operation, or revolu- 
tion, recorder, which may be actuated 






a en the Dial* ii. .- 

L* Electrical Circuit, ■ 

to be Counted 
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from a distant location, is desirable. 
The electric recorder, the arrangement 
of which is shown in Fig. 1, can be 
built to satisfy most ordinary require- 
ments of this character, and is also 
simple in construction and operation. 
One of these recorders can be made 
easily, assuming that a movement, or 
gear train, like that shown, from a dis- 
carded watt-hour meter is available. 
Such a recorder may be adapted to 
count the number of revolutions made 
liy a distant printing press or other 
similar mechanism ; the number of 
times a door is opened or closed or the 
numl)cr of times a certain machine per- 
forms its functions. It may also be 
ada]>ted so that 
it will count the 
number of turns 
of wire being 
wound on a 
spool or magnet. 
The C o n - 
tactor A, shown 
in Fig. 1, is 
mounted on the 
device, the 
operation of 
," which it is de- 

'~~~ v^t sired to record. 

The counter, 
with the magnet D and its frame, may 
be installed at any location within a 
reasonable distance from A. The cir- 
cuit wires connect to the contactor 




and recorder, as shown. Whenever tbc 
contactor A is closed, current is drcn- 
lated by the battery C around through 
the now dosed circuit, thereby ener- 
gizing the electrcHnagnet B. The 
magnet draws over the annatnie D, 
which then, by means of the lever E 
and the pusher F, detailed in Fif;. i, 
thrusts the ratchet wheel G ahead oot 
notch, thus indicating one operatioiL 
The fine wire spring H, the tensioa 
of which may be adjusted at the sop- 
portii^ screw, pulls lever E back to 
Its normal position when B is dccncr- 
gized. Adjusting screws are proi'ided 
to limit the movement of the lever E. 
All the parts of the device, with the 
exception of the magnet core, ihe 




Dcuiti of Three Conucton lor Un in MihiBf ih( 

Electrical Ccnuctt in Recor- ins Varieui 

Xinila a( Opcratien* 

armature D, and the frame J. nhcli 
are of iron, should preferably be oi 
brass. As shown in the detail, in Fig. 
2, one end of the pusher F is bent 
around at K. This bent end forms a 
stop which prevents F from dropping 
down if its wedge end happens to Ik 
pulled back out of engagement with G. 
Contactors of various types may be 
designed for different services ami 
locations. Some simple, effective de- 
signs are shown in F^. 8. The cam 
contactor is mounted on the end of a 
shaft. Each time the shaft TCtetes, the 
fiber cam forces one t n~ 
spring into contel 
completing the Q* 
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In the crank contactor, detailed in 
Fig. 3, each time the shaft makes a 
revolution, it wipes against the leaf 
contactor spring, and thereby com- 
pletes the circuit of the recorder. The 
crank is turned by means of a pulley, 
which may be driven with a small belt 
from another shaft. The length of the 
crank between sides, at X, should be 
just a trifle less than the distance 
between the washers soldered on the 
bearing posts. Thus the longitudinal 
movement of the shaft will be limited, 
and no collars on it will be required. 
The washers soldered to the bearing 
post prevent the comers of the crank, 



as it turns, from striking the po.st. 
When an oscillating, or reciprocating. 
motion is to be recorded, a wedge con- 
tactor, as shown, may be utilized. 
The oscillating motion is communi- 
cated to the device by a connecting 
rod pivoting in the head L. 

Each time the rod thrusts forward, 
the metal wedge M makes a wiping 
contact between the springs mounted 
above and below it. Insulation is pro- 
vided by the fiber rod N. Where the ■ 
service is severe, it is better to use a 
metal rod for N, with a connecting 
rod of insulating material, or a metal 
connecting rod with an insulating joint. 



Letters on Machinery Chalked White 
for Photographing 

In photographing machinery for the 
making of illustrations for catalogs and 
similar uses, it is usually desirable to 
have the trade-mark or manufacturer's 
name show plainly. When the name is 
cast on the machinery, as is usually the 
case, a simple method is to chalk the 
letters carefully so as to make them 
appear white in the photograph. 

Nontipping Footstool Handy 
for Draftsmen 
A footstool which proved popular 
with a large staff of draftsmen ii 
shown in the 
sketch. It was 
designed with a 
wide base ro 
that it is difficult 
to tip it over 
with the feet. 
This also avoidj 
the noise of tip- 
ping the stool 
on edge and 
then dropping 
it. The wood used was %-in. pine, 
and the footstools were stained and 
shellacked. The dimensions shown 
were found satisfactory, but may be 
varied for special needs. In making 
large drawings, the men find this 
stool especially convenient. 



Device for Setting Gaskets 
in Pipe Joints 

Replacing rubber or other ga^^kets 
on flanged pipe joints is often a tire- 





some job. To facilitate this work, I 
made a tool of light-gauge sheet metal, 
cut to the shape sliown in the sketch 
and bent to hold the rubber gasket at 
one end. The projecting ends of the 
piece of metal are folded back over the 
gasket, and act as guides in sliding 
the gasket into place. These strips are 
sprung sidewise after the gasket liar. 
been set with a bolt at the open end of 
the guide. The latter is then drawn 
out without disturbing the position of 
the gasket. — A. J, Cohen, Brooklyn, 
New York. 

GGIass should not be fitted too closely 
in a picture frame, to allow for ex- 
pansion. 



POPULAR MECHANICS 



Unusual Boring Job Done on « loathe 

An unusual set-up for a piece of ma- 
chine work, and an illustration of what 
may be done on a lathe, is shown in 
the photnyraph and the sketch. The 
job to I)C made is part of a jig, which 
rccjuireci that the hole in each end be 
linrcd in line and true to size. The 




only machine available for doing the 
work was a li!-in. lathe. A guide. A, 
was made for the boring bar. It was 
not possible to rest the work directly 
on the saddle, so it was blocked up and 
clamped down, as indicated. Two cut- 
ters were placed in the boring bar, and 
the work was finished in a short time, 
A universal joint was used in the 
center, so that the movement of the 
bar would not he irregular, even 
though it might not line up precisely 
with the centers. — Harvey Mead, 
Scranton. Pa. 



Conical Fire Buckets 
Seldom Misused 

In a large plant where fire protection 
is essential, various methods of pre- 
venting the use of fire buckets for 
other than their intended service were 
tried without success. Finally, pails 
of about the usual capacity and conical 
in shape, with a sharp point at the bot- 



tom, were installed. These proved 
satisfactory, as the possibility of their 
misuse for other purposes is limited. 

Patching Worn Guides in a Wooden 
Miter Box 
A superior method of closing worn- 
out cuts in a wooden miter box is to 
cut thin slices of end grain out 
of the same dimension stuff a'^ 
the sides of the miter box, and 
to glue these into the cuts. Cut 
these slices in the miter box to 
a thickness which will permit 
tliem to slip easily into the cuts 
they are meant for. With a 
piece of tin, apply glue to tin.- 
inner surfaces of the cut, alluw 
it to soak in, and apply nion-. 
using plenty. Slip in the filler 
and allow it to dry. When the 
glue is set, a new cut is matle 
within 1^ in. of the old one, or 
the new cut can be made to run 
through the old one at an angle. 
The Hfe of the miter box can 
in this manner be lengthened 
considerably, and the new cut- 
will give good ser\'ice if care- 
fully made. — Henry Simon, I.aguna 
Beach, Calif. 

Crankshafts Ground to Balance 
without Weakening Them 

In order not to weaken crankshaft^ 
by grinding them at certain points so 
that they balance properly, small 
rounded knobs, or bosses, were pro- 
vided on the shaft, as shown in the il- 
lustration. The crankshafts could thu-; 
be easily balanced by grinding the 
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bosses at the points where e.xces& 
weight was to be removed. 
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Hacksaws Do Better Work When 
Properly Selected 

Hacksaw blades do smoother work 
and wear longer if oiled, and especially 
if a saw of the proper type is selected 
for the work in hand. Proper hacksaw 
practice is quite commonly neglected 
in machine and repair shops where 
hurry-up jobs are always in order. 
Considerable time can be saved, and 
better work turned out, by keepinfj 
frames fitted with 14, 18, 24, and 32- 
tooth blades in the tool room, instead 
of providing only coarse blades. 

A Painter's Folding Easel Made 
of Flooring 

A painter's and showcard writer's 
easel, substantial and practical, can 
be made from 
ton gue-a n d - 
groove flooring. 
Saw the strips 
of flooring in 
halves, length- 
wise, and make 
the large frame 
of the grooved 
pieces. If nar- 
row flooring is 
used, it need not 
be ripped, the 
tongue being cut 
oflf the strips (or 
the large frame, 
and the grooves 
from those for the small one. Make 
the small frame of the tongue sections. 
as shown, to fit loosely and slide up 
and down in the grooves of the large 
frame. Fasten a screw eye at tlie top 
of the large frame, and one in the top 
of the small frame, and tie a stout cord 
to the eye in the latter, running it 
through the eye in the large frame. 
Nail a strip of wood to the back of the 
frame, and on this hinge the support- 
ing strip. By pulling on the cord, the 
small frame is raised and lowered. 
The canvas, or card, is placed on pegs 
in the small frame, or a suitable trough 
may be provided. — E. A. Hoppman, 
N>w York, N. Y. 



Device for Grinding Oversize Piston 
Rings by Hand 

The automobile 
quently tinkers with 




'Cll 



the 




gasoline - engine 
mechanic, will 
find this kink in 
the grinding of 
oversize piston 
rings a handy 
one. The work 
should be done 
very carefully, 
and the method 
sometimes em- 
ployed of rub- 
bing the ring on 

emery cloth, the ring being held with 
the hand only, is not clficieiit. The 
device shown was made of two di>ks 
cut from cigar-box wood, and fastened 
together with a screw set in a small 
handle. Thi; ring is sprung onto the 
bottom disk, and is in convenient po- 
sition for accurate grinding on a sheet 
of cmory cloth laid on a flat, hard sur- 
face, preferably a polished metal plate. 
— G. Brown, Chicago, 111. 

Shoe Guard for a Shovel 

A shoe guard fur a shovel which will 
be appreciated especially by the many 
women gardeners who are practicing 
war-time ccono- 
m i c s, can he 
made by lilting a 
short length of 
gas pipe trglUly 
cjvcr the upi>er 
edges nf tin- 
sjiade or .shovel, 
I he pi|ie is cut 
lo Ihc proper 
length as shown, 
md then sawed 

lU spreading it 
properly and 
e sho\el blade, it 
thout vpecial fas- 
tening — Mnrie C Moore Seattle, 
Washington. 
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Homemade Water-and-Tube Level 
Indicator 

The liomemadc instrument shown in 
the illustration is useful for finding 
levels at long distances, over obstruc- 




tions or around corners, and for lining 

«]) sliaftitifi. t^ti--. It inilicatcs that 
points arc out of level, and also shows 
in inches how much they are out of 
level. W'lien leveling- two points, a 
gauge is jilaced on each, as shown. 
'i"he stopcocks are opened, and when 
the water conies to rest, closed again. 
The apparatus may then he lifted up, 
and carried to the light, if necessary, 
and the exact position of the water- 
column height determined on the 
scales. Ahout K* per cent of glycerin 
added to llie water hefore tilling the 
level will ordinarily ]>revent it from 
free/i)ig. If accidentally the stop- 
cocks slinuM be left open, little float 
valves, located in the cups at the top of 
the gauges, close the vent holes auto- 
matically when the water level rises to 
them. This avoids the annoyance 
from overflow of the liquid. 

Enlarging Dials on Machine 
Produces Closer Work 
In handling an exceptionally accu- 
rate job of tool making on a milling 
machine, it was found that the usual 
dials did not give the accuracy re- 
quired. Dials, 12 in. in diameter, were 



made, with the same graduations as 
the corresponding ones on the ma- 
chine. These were set over the ma- 
chine dials very carefully, and used in 
place of them. Suitable indicating fin- 
gers were made to fit the dials where 
needed, and by this means extrenn- 
accuracy was obtained. The dial- 
proved so useful that they were prc- 
ser\ed for other jobs. The same meth- 
od can be applied on a number of other 
high-class shop machines. — Otto S. 
Anderson, La Vina, CaUf. 

Case at End of Table for Blueprint 
or Drafting-Paper Rolls 
An arrangement which is useful and 
economical for the drafting or blue- 
print room is a table with special cases 
at the ends to contain the rolls of paper 
and the jiicces trimmed off but still 
useful. The top of the table is marked 
off in indications for measuring the 
length of the sheet, which is torn neat- 
ly at the iron edge of the box contain- 
ing ihe roll of paper. The roll is sup- 
ported on an iron shaft having a spring 




Driflinc Ptatn 

Outfit, incl the Sbicti Cut Mcatlr (nd ( 

and cone device, as detailed, to hold 
the roll. A metal guide, as shown in 
the sectional view below, starts the 
edge of the roll through the slot, when 
the liaridwheel is turned to unwind the 
roll. 
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Methods of Testing the Polarity of 

Line Wires 

When installing electrical machin- 
ery it is often necessary to locate 
jiositive and negative sides of a circuit 
ijcfore a piece of apparatus can be con- 
nected. A simple test, for other than 
iiigh-potential circuits, is shown in 
Fig. 1, which represents the ends of 
two wires, one from each side of the 
circuit, placed about 1 in, apart in a 
glass of salt water. A suitable resist- 
ance, such as one or more lamps, is 
placed in the circuit. Bubbles arise 
from each of the terminals. That from 
which fewer bubbles arise is the posi- 
tive wire. 

The compass test, shown in Fig. 3, 
is based on the action of the magnetic 
lines of force, set up around a wire 
carrying current, upon a magnet 
placed in the vicinity of the conductor. 
The conductor is represented perpen- 
dicular to the plane of the paper with 
the current flowing **down," or away 
from the observer. A compass needle 
placed in the magnetic field will tend 
to assume the position shown, its 
north pole pointing in the direction of 
the lines of force set up by the current 
in the conductor. 

This test can also be made on a hori- 
zontal conductor. Select a part of the 
wire that is placed, or can be bent, in 
an approximately north and south di- 
rection. Place the compass directly 
over the conductor, as indicated in Fig. 
2. If the current in the conductor is 
flowing from south to north, the north 
pole of the compass will be deflected 
toward the east, and the reverse. 

A small reading ammeter in series 
with a suitable resistance can be used 
to determine the polarity, as shown in 
Fig. 4. In order to obtain a proper de- 
flection of the meter needle, the posi- 
tive ammeter terminal must be con- 
nected to the "plus" side of the circuit, 
and the negative terminal to the 
"minus" side of the circuit. If the 
connections are reversed the needle 
will be deflected in the opposite direc- 
tion until its further progress is barred 
by a stop, or by the side of the case. 



It is well in this test to use enough 
resistance in scries with the ammeter 
so that the current through the meter 
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will be small. Permitting a large cur- 
rent to flow through the in-strument in 
the reverse direction may harm it by 
bending the needle. — Peter J. M. Clute, 
Schenectady, N. Y. 



Straightening Bent Automobile 

Axles 

A method of straightening hent au- 
tomobile axles, ust'd l)y a local repair 
shop with the Ix'st of results, is shown 
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STRAIGHTENING TOOL 



With This Tool, the Work of Straightening the 
Axle can be Done without Dismantling the Car 

in the sketch. The straightening tool 
is 6 ft. long, drilled with a tapere(l hole 
to fit over the axle end. A solid bush- 
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ing, of the exact size of the roller bear- 
ing in which the axle shaft revolves, 
replaces the roller bearing during the 
straightening process. 

The procedure for straightening is 
as follows : The axle being jacked up, 
the straightening bar is slipped over 
the tapered end of the axle, and held, 
to prevent it from turning. The axle 
shaft is revolved by turning the start- 
ing crank of the engine with the clutch 
engaged. An upright board is placed 



at the extremity of the pointed end of 
the bar, as shown. The high and low 
points to which the turning axle 
moves the pointed end of the bar are 
marked on the board. The intermedi- 
ate point of these two positions is 
measured oflF, and by pressure on the 
end of the bar, the axle is sprung back 
until the pointed end comes to this 
place. Great care should be taken 
that the sleeve grips solidly, when the 
axle is straightened. 



Electric Switch Mounted 
on Ceiling for Safety 

An electric grinder was installed in 
a 4 10-volt circuit, and we wanted the 
switch in a safe place where there 

would be no dan- 
ger of anyone ac- 
cidentally touch- 
1 n g it. The 
switch was, 
therefore, rigged 
on the ceiling 
and a control de- 
vice was made 
for it so that the current could be shut 
off, or turned on, conveniently at the 
wall. The lever device shown in the 
sketch has sufficient play for the switch 
to open and close, and is operated by 
sliding the vertical bar up or down. — 
C. Anderson, Worcester, Mass. 
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Makeshift Tool Cuts Round Holes 
in Sheet Metal 

A hole was to be cut in the metal 
dash of an automobile, and no cutter 

of the usual 
type was at 
hand. I devised 
a substitute tool 
in a few minutes 
from an old 
square file, 
washers, and 
two bolts. The 
file was ground 
to a sharp point 
at the tang, and to a cutting point at 
the other end. It was then broken at 




the middle and the parts clamped to- 
gether, as shown. The device was used 
like a compass, and cut a clean hole in 
the metal. — G. I. Mitchell, Ruston, La. 




A Small Blowpipe Torch 
without Compressed Air 

It is often desirable to obtain a 
higher temperature than the ordinary 
gas jet or the Bunsen burner will give, 

where a source 
of compressed 
air is unavail- 
able. A simple 
burner, ar- 
ranged as a 
small blast lamp, 
is shown in the 
sketch. By its 
use, such work 
as glass-blowing 
and welding 
may readily be accomplished. The 
part A is a portion of a common blow- 
pipe, or may be any similar tube with 
a tiny outlet in the tip. This blowpipe 
is connected to the gas supply by rub- 
ber tubing, and mounted as shown. A 
conical hood, suitably supi>orted, is 
placed above the jet, and acts as a 
mixer and burner. By adjusting the 
hood, and thus the draft, the flame 
may be varied from a small hot point, 
above B, to a broader tip and an in- 
tensely hot region just below the 
mouth of the mixer. The best adjust- 
ment can readily be determined .by 
trial. After the funnel becomes hot 
it keeps the heat in and cuts off ndti- 
tion.— R. D. Rusk, NUes, Ohio. 



An Automatic Warning Gong for Vehicles 



By EARL W. DAVIS 



ACiONG which will sound its alarm, 
whenever the vehicle i>ii which it 
is iiiDUiitccI is in motion, is often desir- 
:iMo. Such a ^ng is detailed in the 
illustrations. Advantages of this ar- 
rangement are its simplicity, and the 
fact that it is self-contained. Also, the 
fre«iuenfj- of the gong strokes is pro- 
portional to the speed of the vehicle 
on which the gong is mounted. Thus, 
when the vehicle carrying the gong is 
invisible, the listener can judge of the 
rapidity of its approach. This is of 
importance in locations which are 
iltmly lighted, in mines, or in dark cr- 
ridors in industrial plants. Some i)f 
the applications for this automatic 
alarm are on trucks in factories, on 
monorail telphers, cranes, mine locomo- 
tives and cars, and tunitahles. 

As indicated in Fig, I, the automatic 
fji>ng is attached to one of the wheels 
'if the vehicle. As the wheel cnmplctes 
a rotation the gong sounds once. At 
each rotation the steel hall within the 
tapper cylinder drops against the tap- 
per, makin;; the latter strike the gong 
A spring returns the tapper to normal 




position, for the next stroke. In the 
assembly view. Fig. 2, the relation of 
the parts are shown. The assembled 
tapper cylinder A is mounted within 
the grmg B. A yoke. C, of .strap iron, 
holds the device to the board D, by 
means of screws. The cap screw E, 
passing through the hole in the gong 
and turning into a tapped hole in the 



yoke, cl.imps the gong in position. A 
washer, F, is provided between thf 
yoke and the gong so that the i^oiig 
lies in the correct location to receive 
the l)lows from the tapper. Spricin.ii 
blocks may be inserted to raise the 
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Lijiyer cjhnder from thi. mounlint,'- 
board. This board, with the device on 
it. is clampe'] to the vehicle whei-1 with 
IJ-holts, as shown in I'ig. 1. For 
severe service, mount the gong on ;i 
snnare steel plate, and bolt this to tin- 
wheel. 

The detailed construction of the taji- 
jicr cylinder is .•^howii in I'ii^. 1. .\ 
wmuglit-iroii nipj»le ])rovides the 
l">dy. which is lilted with niallcahle 
iron ]ii]ie caps, ( )ni- of the c:ips has ;i 
hole drilleil through it l.i ai-c'.mm'>dal'> 
the tajiiier. Two drive-lit sleel-wir.- 
pins in the tapper act as ■st.pps. The 
ball is of the usu;d bnll-lH-arini,' tv|"' 
If a hearing ball is not avaibl.le. i 
rounded piece of iron will serve. The 
sjiring is of N'o, 1 1 gaui^i- hras^ wirr. 
for the average case. The spring n>- 
turns the ta])per after liie ball ha- 
struck, and holds the tajiper in posi- 
tion against the centrifugal aetioii. .\ 
cu.shion for the ball on the relicnnd \< 
provided by the spiral spring, of No, 
IS gauge wire. Ex]x'rinK-nlatiiin may 
be neees.sary to adjust the parts to he t 
advantage for individual installatlnns 

(TOutcr corners of machine parts are 
often rounded slightly because sharp 
corners become nicked easily. 
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Practical Uses for U-Bolts and Rig tor 
Forming Them 

Round wrought-iron U-bolts can 
frc«]iiently be employed to excellent 
advantage as clamps, in piping or in 
conduit-wiririK installations in steel- 
frame buildings, and for many other 




Can be Hade Quickl* aod Unitornlr 
bf ihc Uic of Thii Device 



piir])Oses also. A typical method o£ 
using a U-bolt for this service is 
shown in the illustration. The pipe, 
cir conduit, is clamped to a steel mem- 
ber with a U-bolt, between two mild- 
steel angles. U-bolts for the smaller- 
sized tubes can he bent cold and 
ffjrnied aroun<l a piece of pipe conduit 
of the correct diameter. The threads 
shnuld. (if eiiurse, be cut on the rod 
before it is bout. 

Where L'-bolts are required for 
lubes of larger diameters, it is not 
practicable to bend them cold If 
many l'-bolts of the same si7c are 
r('(|Hired, particularly in imlustnal- 
phmt installatii.ns. it will jiay to con- 
struct a bending rig like that shown, 
'riii- consists of a block of wrought 
iron in which is cut a groove form. A 
hinged lever at the top of the block 
holds the bolt while it is being bent. 
On the lower end of the block is a 
square extension, to fit the hardy hole 
of an anvil. 

In using the rig, the wrought-troii 



rod is heated to a cherry-red, and then 
held at its middle point in the rig 
between the lever and the forming 
block. Pressure on tlie lever will hnld 
the piece of stock in position. Then, 
with a wooden, or lead, mallet, the 
ends of the rod are pounded down to 
shape, — R. C. Frank, St. Louis. Mo. 

A Rabbeting and Grooving Tool 
of Wide Use 

In getting out a job which required 
the making of a large numl>er oi 
grooves and rabbets of various sizes, 
across the grain of the boards, I saveil 
much time by making a simple groov- 
ing and rabbeting tool, which was well 
worth while keeping as a handy de- 
vice. A piece of hard wood, 3 by 1 
by 10 in. long, was shaped as shown in 
the sketch. The lower edge was 
curved slightly so that grooves could 
be cut in somewhat concave surfaces. 
One side of the block was gained out 
and fitted with blocks to hold the cut- 
ters. These were made of soft stec' 
filed with teeth as detailed. A strip 
of wood, fastened with screws, clamps 
the cutters and cutter blocks intu 
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place. By providing a set of cutter 
blocks, the cutters can be set at vari- 
ous standard widths, and, for odd 
sizes, special blocks caa be inade 
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quickly. The lower sketch shows the 
tool ill operation, one of the grooves 
heing routed out, and the others hav- 
ing the kerfs as cut by the tool. — lier- 
inan F. Zimmerman, Los Angeles, 
California. 

Oilcan Mounted on Pole for Oiling 
Overhead Bearings 

An ordinary long-spout oilcan, with 
a spring bottom, was mounted on a 
pole fitted with a device for pressing 
the bottom, and proved very useful in 
n shop where many overhead bearings 
were to be oiled. 
The arrangc- 
m e n t is, of 
course, not prac- 
tical for oiling 
loose pulleys 
and similar ma- 
clrine parts, but 
has a wide range 
of use other- 
wise. The sup- 
porting rod is 
shaped as 
shown, and the 
can is held in 
place by a metal 
clip at the top, and a button at the 
lower end. The button engages a 
small metal angle soldered to the can. 
This arrangement makes it easy to re- 
move the can for filling. A metal angle 
is set in a mortise through the pole at 
the bottom of the can, and this device, 
controlled by a wire threaded through 
screw eyes, acts like the thumb in 
pressing on the bottom of the can in 
ordinary use. 

Gilding on Bare Wood 

For gilding on bare wood, use a size 
made by mixing a small quantity of 
white wax, a little white soap, and a 
few drops of Venice turpentine. Per- 
mit this size to remain for about an 
hour, and lay the gold leaf upon it in 
the usual manner. It will take a very 
satisfactory burnish. — ^A. A. Kelly, 
Malvern, Pa. 





Strap-Iron Hanger for Fire Buckets 

The common type of support for fire 
\v;iter buckets, with the shelf and 
brackets under- 
neath, is objec- 
tionable and of- 
ten inconven- 
ifiit. A type of 
hanger that is 
easily and inex- 
pensively made 
is shown in the 
sketch. It is 
bent cold, or 
forged, from i^t 
by 1-in. strap 
iron, or material slightly heavier if 
the buckets arc lar^e. It ts fastened 
to the wall with screws or bcilts, and 
gives proper clearance for the bucket, 
used only for its proper purpose. 

Foot-Pressure Strap an Aid 
in Filing 

A considerable quantity of casting.s 
were made with a "blind" square open- 
ing in one side. These openings had 
to fit a gauge, 
and, due to de- 
fects in molding, 
they sometime^ 
needed much fil- 
i n g. To file 
such a part is 
slow work, and 
tiring, the filing 
being done en- 
tirely on the 
point of the file. 
An ingenious ar- 
rang e m cut by 
which this work 
was made easier is shown tn the 
sketch. .'\ leather stirrup for the 
workman's foot was attached to the 
file near the point end. As s(x>n as the 
flic is placed in each casting, the 
workman presses on the stirrup, exert- 
ing a pressure on the file greater tliaii 
could be applied by haii<l. and at small 
effort. — D. A. Hanipson, Middletowi;, 
New York. 
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Funnel Device for Lifting 

Submerged Piles 

When submerged piles from piers, 
foundations, or other structures, are 
to be removed, 
the services of a 
diver are usually 
necessary. In a 
job of this kind, 
where a number 
of piles broken 
off by the waves 
in a fishing 
ground, were to 
be raised, an in- 
genious device 
was used, and 
the piles 
brought to the 
surface without 
sending down a 
diver to adjust 
the chains. A 
large sheet- iron 
funnel was fas- 
tened to an iron 
pipe, as shown. 
The funnel was 
set over the pile, 
with the hauling 
chain loopeti 
over it. The 
chain was dropped into place, and the 
funnel withdrawn. The pile was 
then lifted by mean^ of a powerful 
hoist. — Henry K. Pasma, Oosthurg, 
Wisconsin. 

Special Bobbin for Winding 
Wire on Rings 
Shops in which much electrical work 
is done will find a special bobbin for 
holding the 
wire of great 
value as a labor 
and timesaver. 
For such work 
as winding 
wire on smalf 
rings, the bob- 
bin should be 
long and narrow, as shown in the 
"'"'tch. The wire supply is wound on 





the bobbin, and during the process of 
winding, the latter is passed through 
the ring, around and through again. 
until the work is completed. Tiiis 
method avoids twisting and kinking of 
the wire. 

Convenient Rack for Drying 
Laboratory Glassware 

Space economy and better drying 
facilities for lal>oratory glassware are 
features of a newly designed, home- 
made rack in use in a dairy chemical 
laboratory. The frame of the rack is 
a wall case with 
open front, of 
convenient size. 
The interior rear 
wall of the case 
is covered with 
galvanized sheet 
iron, and the 
shelves are 
made of similar 
material. They 
are supported at 
the ends to 
slope toward the 
back. A small 
space is left between the shelves and 
the back of the case. The front and 
rear edges of each shelf are bent at a 
right angle, to make it rigid. Galvan- 
ized wire cloth forms the surface on 
which the glassware is inverted, after 
washing. The drip from these dishes 
runs to the shelf, and thence down the 
rear lining of the case tn a shallow 
metal tray at the bottom shelf of the 
ca.se. This tray is inclined toward a 
drain, as shown. No drip from the 
dishes on one shelf reaches those on 
the shelves below. 

Electric-Light Bulbs Painted Black 
as Substitute for Shades 
Switchboard lamps, and other lamps 
that are in a fixed position for reading 
instruments such as ammeters, volt- 
meters, etc.. or where a permanent 
light is desired, may be shaded hj 
painting half of the lamp black with 
ordinary black paint, or black sheUacv 
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instead of using the customary pear- 
shaped shade and reflector. — P. H. 
Rdv, Kansas City, Mo. 



Breather Cap for an Automobile 

Engine 

The losing of a breather cap on an 
automobile engine made it necessary 
to replace the 
cap quickly. A 
piece o f sheet 
copper, Yui in. 
thick, was soft- 
ened by heating, 
and permitting it 
ti > cool in the air. 
It was then cut 
to shape, as 
shown in the 

sketch. The small holes were drilled, 
and the four projections bent over the 
f>ipe in such a manner that they pressed 
tijj^htly when the cap was in position. 
The ends were bent back a trifle to 
make it pass over the threads easily, 
and the cap was polished on a bufTer. 
To prevent the cap from cominti^ loose, 
a lock ring, of M«-in. steel wire, was 
applietl. — .\dolph Klein, New York, 
New York. 
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Milling Machine Set Up as Boring Mill 

One of the special uses to which a 
milling machine may be put is as a bor- 
ing mill. A job came in to our little 

shop : a p u 1 1 e y 
too large to 
swing on our 
largest lathe. 
Hie pulley was 
to be bored out 
and a bushing fit- 
ted in it. I 
chucked the pul- 
ley up on the 
milling machine, ran the table out. and 
placed on it the vise, into which I 
clamped a boring tool, as shown. I also 
turned up small chuck work, as well as 
work between chuck and center, and 
while it is not quite as handy as a lathe, 
yet it is a convenience in a "pinch." — 
Joe V. Romig, AUentown, Pa. 
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Strong Hand Scoop Made 
of Drip Pan 

When a strong scoop was needed 
for use in tlie shop, it was fnund diffi- 
cult to shai)e one 
with the tools 
and materials at 
hand. A large, 
unused oil drij) 
pan from a shaft 
bearing was ob- 
tained, and eas- 
ily converted for 
tlie p u r p o s e. 
( )ne end was cut 
out and the sides 
shaped as 
shown. A rein- 
forcing }) 1 a t e 
was riveted into 
the other end, and an old chisel handle 
was bolted through the end and the 
plate. — P. P. Avery, (iarfield, N. J. 
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Photographic Background with 
Folding Shelf for Small Objects 

Backgrounds for photograi)liic work 
are often made by st retelling white 
canvas over a wooden frame. 'J'hese 
f r a m e back- 
grounds arc 
light, and when 
there is much 
p h o t o g r a p h i c 
work to be done 
in a factory, or 
s h o ]), heavier 
construction is 
required. A 4 
bv f)-ft. white 
b a c k g r o u n d 
used in a large factory is shown in th" 
sketch. The board proper is of 1-in. 
stock, mounted on standards. The 
lower section is hinged to the upper 
section, as shown, and suitably sup- 
ported. Thus, when machinery i 
photographe(l on the floor, the fu'l 
background is used, and when small 
objects, such as automobile accessories 
or electrical devices, are ])hotographed. 
the shelf is used. — K. M. Coggeshal', 
Webster Groves, Mo. 
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Heavy Stud Bolts Removed 
with Lathe Dog and Lever 

Machinists sometimes find stud 
bolts set so firmly that the ordinary 
wrenches and 
devices for 
removing them 
are insufficient. 
Under these 
conditions, 
a simple method 
is to attach a 
heavy lathe dog 
to the bolt, as 
shown, and ap- 
ply an iron bar as a lever. Tremen- 
dous force can be applied in this way. 
and the bolt easily removed. By re- 
versing the pull, the bolt can be set very 
firmly. — W. Ichler, Kansas City, Mo. 

Blueprint Holder on Machines Aids 
Efficiency of Machinist 
For the convenience of machinists, 
as well as an aid in keeping the work 
orders or blue- 
pri n t s clean, 
holders for them 
were made and 
placed on each 
machine and 
bencli in a largo 
shop. A r e c- 
tangular section 
of sheet iron, 
slightly larger 
than the stand- 
ard size of drawings employed, wa.s 
bent to have three of its edges turned 
over to form a H-'U- border, as shown 
in the sketch. A strip of iron. % by 
\<j in., and of the necessary length, was 
riveted to the holder, at one end. and 
the other was fastened to the machine, 
or to a suitable portable base. The 
blueprint, placed in the holder, is thus 
always at hand, and well protected 
from dirt and the usual wear. — S. A. 
Groves, Minneapolis, Minn. 

ffPiire turpentine dropped on a piece 
of white paper and exposed to the air, 
will leave no trace of foreign matter. 





Soldering Iron Improved 
for Joining Splices 

An improvement which can be made 
to any soldering iron, and which will 
prove very convenient, is shown in 
the sketch. A hole, '/i in. in diameter 
and % in. deep, is drilled in the side 
of the iron and filled with solder. It 
is a timesaver 
for rapidly sol- 
dering twi.sted- 
wire joints. In 
this manner 
splices of the 
open-e n d vari- 
ety may be 
made with much 
better results 
than by using the tip of the iron for 
soldering. The iron is heated until 
the solder in the hole melts, and then 
the splice, covered with soldering 
paste, or acid, is dipped into it. This 
makes a well-soldered joint in a re- 
markably short time, — P. J. M., New 
York, N. Y. 



Adjustable Gauge for Rule 
or Straightedge 
A favorite method of gauging, espe- 
cially in rough work, is to use the end 
of the ruler, with the hand or fingers 
as a guide. A 
similar but bet- 
ter method is to 
fit the ruler with 
a homemade 
gau ge . which 
clamps securely 
and quickly by 
means of a bolt 
and wing nut, 
as shown. The 
gauge is bent from two strips of sheet 
metal, each laid out flat in the shape 
of a right angle. The short ends are 
folded up and the longer ends are 
folded double, and holes for the clamp- 
ing bolt are bored through the folded 
parts. The lower ends of the strips, 
at these folds, grip the edges of die 
rule, when the wing nut is set.— C. C. . 
Spreen, Flint, Mich. 
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AcBtvIana Flame. Wire acrosB Lamp Re- 

llBhU. ;- 29ti 

Acid, Muriatic In Water Restores Gold- 

Lek( ■ "36 

•^Mlnx^Chop Device (or Addition ot 

rrs<:tloni S«* 

eBloD and Impulse EnKln« i>** 

3 Propellvd Boat Sled 3042 

oiilnni. It-B Boat, Scooter and 3013 

ij-i<iiure — Pertilliins and IrrleatinK 

wllh Muck from Luhe Bed J019 

Ticulture — Kink In Cultivating Small 

Check' VaYvV Repair." Carburetor 

nproveil by 8072 

^ComprcBwd. Small Blowpipe Torch 

^"pelJcr' ' Long 'iBlaiid ' Ice' 'Boat 

ltrdruplan« Driven by 30*2 

r Pumw SIufflDs Bon, Bepair for 3007 

.t Pumped tht»UKb Water Jacket Cools 

gasoline Motor - ■ ■ 3000 

Utilnc Tool for Shatting and Hachln- 

_..»' ani Sh'akir* Made 'into' 'Lens 

'■. iTon-'ShBiir ot'.'for Viiw;'.!'!"!;i 2B74 

Bhatt BearlQK Brackets. Fitting 

*l«le Strengthens "Loose Auio'Fendrr. 3S3» 

tgl* Valve. I^w Pressure. Homemade. 3002 

hUU Waahefs, Leather. Stop OH Leak- ,„,, 

Ku« In Crank Cane S031 

Kril and Hammtr. Saw SeltlnK. IS03 

EtIL Trhvollng Pulley and Angle Sup. 
*^}t 'lacking" Taiiie,' "Mounted on 

HTheets •iRill 

e iJunD ChrbonB, Old. Rheoatat made 

*reli. Triple, Light Wooden, Relnforc- ^^^^ 

^ i "of ■ UnTtorra ' Siie,' 'Smali,' 'Device 

E?or Wrapping -■■-■■■-, Vi.'..-B..i" " * 

Erim's Cabinet Hade from Old Slde- 

Anliil-* PaiettV',"8uDi)ort;'d'"by" Eas/l. . 21141 
Asbestos Packing. Liquid Glass Uaed to 

I b> winter Touring •'■■,;-■■,■,■■-■,-• '"^^ 
kitomt.btle.-Rei«lrlng Small Tire 

rT«?' .>,-!'J"=»_'',1'- B;nt;-St'r"aVght-."nl'ng:'. I?l? 
hlngf. Removing and 
Bi"m^'l"f DMh Shelf 'fOT 'Order' B^ks ^^^^ 
momobl'le; 'b^aiie iHo^d ' 'B^diier: ; ! '. 1897 
rtiomoblle Engine. Brenlher Cap (or... 3093 
Etomobtle Engine, rrame tor ABHem- 

5(lW?m«l>ll»' ' 'Fender,' " 't^osft "'Angle ^^^^ 

^Sf'mo'PluVenai^'o; Shiei Mrtal." "Ri- 

moving Dents from.. . . 29BB 

I'Avtomohite Fenders. Preventing Rapid ^^^^ 
I AwSii" bile? Foldine 'fihle. Robe" Rk*i"k, 
I ind B«tra Compartment In... ----i ,■ ■ - 30IB 
Ititttomiblie FooF Brake*. On. Man 

AitSmoblU U'moralora and Starters. 

" -■ iTronble In... ■ ■ ■■ "^' 



Automobile Intake Manifold. Copper 

Covering Transmits Heat to Z9S( 

Automobile Magneto Coupling, Leather 

Coverine tor 2SS1 

Aulomobire, Methodical Oiling Proves 

Economical SOBt 

Automobile Mudguard, Safety Mirror At- 
tached to SSU 

Automobile, Padded Compartments In. 

for Small Equipment £938 

Automobile. Passenger, Dotachable 

Hauling Brackets on 8927 

Automobile Radiator In Garage, Blactrlc 

Pad Warms 2912 

Automobile Radiator Paint. Liquid Shoe 

Polish Used a« 30S2 

Autonrmblle RadiBtar8,TODl for Soldering 2BB2 
Automobile Speeds, Formula tor Calcu- 

iatlDg 2899 

Automobile Spotlight, Electric, Arranged 

tor Ensy E^ocusTng 30B4 

Automobile, Springs. Proper Care of 2831 

Automobile Springs, Simple Device for 

Lubricating S032 

Automobile Starters and Generators, Lo- 
cating Trouble In 2922 

Automobile Tire Economy, Suggestions 

on 2980 

Automobile Tires, Pointers on the Care 

of 2B74 

Automobile Tonneau. Foot Rest Locker 

Built Into 3010 

Automobile Truck, Makeshift Method ot 

Lifting Out of Rut 3071 

Automobile Used as Power Plant without 

Altering Car 3DE2 

Automobile Vehicles. Grade Indicator lor 29G« 
' I to mob lie Washing Hose, Garage, 

- ' Controls (or 2081 

e Washing, Boap Used in Bag. 

■,e 3077 

es and Motorhuats, Sugges- 

,.] the Care of 29B8 

Auxiliary .laws tor Center and Turret 

Lathe Chucks 3920 

Ajt Handle, Tin on. Saves Wear 2949 

Babbitting Drill In Drill Press Spindle 

Avoids Heavy Work S08S 

Babbitling Mountings for Ball Bearlnas 299B 
Back Real, for Supporting Wood In 

Lalhp 2012 

Back Thrust. Safety Circular Haw Guard 

Prevents 3014 

Background. Photographic, with Fold- 
ing Shelf for Smti^l Objects 3091 

Background. Slie of Objects Photo- 

graphed Indicated by 2980 

Backstop. Baseball, portable. Built of 

Pipe and Wire Netting 2981 

Bag, Soap Used In, Improves Auto Wash- 
Baling Press, Paper, Homemade 2124 

Ball Bearings, Babbitting Mountings tor 2391 
Bail Bearings Overcome Thrust In Gear 

Shaft 3939 

Ball Valve. Safely Gas Cock with 3009 

Baiol-on Bind Sheet Fiber, Hollow Drill 

for Boring 800< 

Band Saw Cabriole or Curved Furniture 

Legs SftOI 

Rand S«w. Resswing Device for .. 3071 

Barn, Homemade Power Hoist for Load- 
ing Hay In 1948 

Barrrl Sprinkler tor Oiling Road If 80 

Barrel, Hwlne Cafeteria In |992 

Barrel Truck made of Pipe and Fittings 3996 

Barrel Water Filter 2908 

Barrels. Heavy Tackle for Hoisting.... 3030 
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Barrels, Runway Over Oil Tanks Saves 

Liftinjr 3051 

Barrels, Water, Casters on, Promote Fire 
l*rotectioii 3074 

Harrow Trutk, I'lvotrd liear Caster Im- 
proves 3037 

Bars, Pipes, Rods, Adjustable Roller 
Stand for 3032 

Bas-. (.?aiK"r<'t •, Substantial and Kconom- 
ical, for T'olcs 3063 

Base, Structural Steel, Sliding, for Ma- 
chinery and Motors 2946 

liasoball liackstop, Portable, Built of 
I'ipe and Wire Netting 2981 

Battery Cups, I'orous, Making 3078 

i;att«ry, Storaure, Carrying in Tool Box 2900 

Batteries, Storage, Device Aids in Fill- 
ing 3067 

Bearing Brackets, Angle Shaft, Fitting 
to Machine 3024 

B«aring, l\«yway Cut in, with Massed 

BearinjT, Tiiret* I'oint, Notch Gives, on 
Vertical Work 2912 

BiaririK-s of Moderate and High Speed 

Shafts 2950 

Bearings, oiling of i 2893 

Bearings, Overhead, Oilcan Mounted on 

I'ole for <;iii 1 ■• 3091 

Bell Signal Calls Automatic Machine 
( >perator 2963 

Belt Canvas (Overcomes Slipping of. . . . 2931 

Belt (iuard Pivoted for Easy Removal. 2967 

Belt Traces Not Crossed on Side Placed 
ajfainst Pulley 3068 

Belt, Workmen's, Holder for Marking 
Punches Strapped to 3062 

Bench Dop. Handy Sh. et Mi'tal 2964 

Bench Drawer, Whetstone and Strop 
Kept Handily in 2964 

Bench, Lawn, Iron, Replacing Broken 
Foot on 2990 

Benzine in First Coat Varnish Prevents 

"CrawliiiA?" 2987 

Bicycle Sprocket, Boat's Wheel Made 
from 2910 

Bin, Shop, Economizes Short Lengths of 
Steel 2947 

Bins Built in Seetions I'rovide for In- 
crease in Capacity 3072 

Blacksmith's Tongs Made of Iron Strips 

Bent Cold 3046 

Blast for Korge from Stream of Water 2990 

Block for Starting Flow of Ink In Ruling 

J f_ n •••••• •••••• ••••••«••«••■••■•• ■•• vwxo 

Block, Wooden, for Wrapping Small Ar- 
ticles of I'niform Size 2948 

Blocks. Concrete, Lead Form Varies 
Face of 2937 

Blown Down Iron Smokestack, Reinforc- 
ing 2973 

Blowpipe Torch, Small, w^ithout Com- 

press«'d Air 3088 

Blnwtonli, (las Mantle Fixture Used as 2989 

i5li>wtor<h. Hi'ating Small Workshop by 
Means of 3066 

P.lowtofi'h fro'n Strons: (*:\n, H'l'iiemade X036 

inowtorch, Halsing Level of (lasoline.. 2891 

Blueprint and Roll Paper Box with Sheet 

I?lueprint Holder on Mathines Aids Etfl- 

ciericv of Machi'"'st 3094 

Blueprint or Drafting Paper Rolls, Case 

at End of Table for 3086 

I'.lncprint U«proilu«tlc)n, Typewriting on 

Tracing Paper for 29S2 

Blueprints. TVoper Method of Folding. 3033 

Blueiirints. Sink for Washing 2891 

blueprints, Wa*<hing Rack for 2979 

blueprints. Wheel Arrangement for 

Drving 3067 

Bo:nd. Attachment Keeps T-Square 

Hl.;id on 3071 

BoMt Hvdroplane Catamaran Built for 

Speed 2926 

Bnat, C«»llapslblp Steps for Boarding... 2919 
Boat, Motor. Building Fast Nineteen 

Forit Runabout a « 

Boat Slod, Aero Propelled 3042 

Boat. Small, Being Towed, Steadied by 

Dragi^lng Bucket 3033 

T'Mat. Small, Truf'k for Canoe or .. 2983 

Bonfs Wheel Mad© from Bicycle 

Snrockct 2910 



Bobbin. Special, for Winding: Wire on 
Rings 3092 

Boiler Furnace Stokers' Inspection 
Glass 2963 

Boiler, Kitchen, Clothes Drier Attached 
to 3015 

Bolt, Machine, Screwed Two and C>ne- 

Half Times Its Diameter 2946 

Bolt, Stripped Nut Wedged on, in Emer- 
gency 3078 

Bolt, Washer Holds from Turning in 
Clamping Groove 2952 

Bolts, Stud, Heavy, Removed with Lathe 

Dog and Lev«'r 3094 

Bonds, Metal. Hollow Tile Wail Con- 
struction Using 2968 

Bottle. Washer on Neck of. Effective 
Marker on Poison Container 28l»8 

Book Fillers, Loose Leaf. Perforator for. 3n:»M 

Books, Order, Shelf for, on Auto Dash.. 2914 

Borders, Concrete, on Walks. I»r(»tect 
Grassplots 3059 

Boring Bamboo and Sheet Fiber, Hollow 
Drill for 3066 

Boring Job. Unusual, Done on I^the. . . 30s4 

Boring Mill, Milling Machine Set I'p as. 30i<3 

Boring Mills. Device for Centering Work 
on 3017 

Bottle Caps, Remover and Wall Recep- 
tacle for 21*57 

Bottles, Chuck on Emery CJrlnder Used 

for Washing 29**!' 

Box, Blueprint and Roll Paper, with 
Sheet Cutter 2968 

Box. Cheese, Revolving Nail Holder 
Made from 305l» 

Box, Mixing, Improved, for Mortar or 
Grouting 3003 

Box, Shop Order, Saves Time of Work- 
men 2899 

Box. Stuffing. Air Pump, Repair f<ir 30o'? 

Boxes for Small Hardware Display Con- 
tents 2952 

Brace for Long Dropljght Gas Fixture. 21*37 

Bracket. Folding, for Ladder 2$'J\ 

Brackets, Hauling, Detachable, on Pas- 
senger Auto 2927 

Brackets, Insulator, Hinged. Pr»vent 
Breakage of Wires by Swaylni? jnoii 

Brads Hold Rods or Small Patterns. . . 29h7 

Brake Band Repaired with Spring Steel 
Strap 3050 

Brass, Sheet, Inclose in Large Wrought 
Iron Pipe When AnMenllnif 3ft8«» 

Breather Cap for Automolille Engine.. 309"? 

Bridge. Collapsing, for Moving Piclur.s 21*21 

Bridge. Foot, Novel, of Woven Wire. . . . 29SK 

Bronze Disk Takes up Thrust Wear in 
Pump 3051 

Broom, Worn, Cut to Sharp Point at 
Side, Cleans Corners 2943 

Brush. Clip Supports in PaH 2913 

Brush or Swab. Bundle of Short Strhu^s 
or Chords used 2899 

Brush Preserver, Painter's, and C:ir- 
rier 2892 

Bucket. Small Boat Being Towed 

Steadied by Dragging 8033 

Buckets. Fire, Conical, Seldom Misused. 30K4 

i*ucket.s. Fire, Stran Iron Hanger for . 3091 

Buckle Tongues. Se'^tlon from Cotter 
Pin Us»^ful for Replacing 2976 

Builder's Survey Level with Sights fro?? 

Old Rifle. ?99? 

Buildings, Equipped with Lightning 

Protection 29SR 

Bushing in Handle of Soldering Iron.. 2947 

Bushing. I^ose, Tlght'^ning 2920 

Bushing on Collar, Reaming wlth^tit 
Reamer 2948 

BushinK.s. Automobile, Removhig and 
Replacing 8068 

Bushinifs, Inserting in Motorcycle Con- 
necting Rods 8050 

Bushlnirs on Milling Machine. Jig for 
Slotting 2*10 

Button, Coat, Takes Up Slack In Plumb 
Ijine ,,..........•.■••■ ... •• •Mw# 

Buttons, Overall, That Pull Through. 
Saving *Mf 

Cabinet. Artist's. Made from Old 8ld^ 
board tw9m 
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Cabinet. Drawing File. Protective Flap 

for i^rawH-rs of 28s»8 

Cal>iiu-t. FoiiiInK, for Drafting: Equip- 
iiii.*nt •<"" I 

CiOAv Trnlii-y Kides over Guy Wires in 

lis IMth :••.;:••• -'*^® 

4.\ibl«way for Handling Shipbuilding ^ 

Material w i 

«\-ifi-t»ria. Swine, in IJarii-l ^"•Jj? 

i'.-ilipi-r. SlidlnK. Useful on Many Jobs.. 3U49 

I'alijiiT with Lurking Scale -»28 

t'alks, Horseshoe, Preventing Rapid 

Wtar on ^ • • • • -5"- 

Can for K«covering Oil from Chips and ^ 

Swt t'pinK-** -964 

t'nn. Stmiifc. Illowton.h Homemade from .i| 35 

t'anoe or Small Itoat, Truck for 2983 

Citnvas Covt rod Wardrobe Protects 

Workmen's Clothes i*;.* •,: .*:...?? 

Canvas Ovi-rcomes Slipping of Belt..... z\f6l 
I 'a P. Liather, Ki-niedies Loose Auto fc^n- 

frint* Valve 30o4 

Cap Kings, Hook for Removing from 

iMliiig or I't»sts i:- • • V ---l" • ^ 

Capatnn. Makeshift, House Moved Over 

Srur,v with • •• •>"»>A 

I'arbon 1). i»n.*;it in Compressor, Soapsuds ^ 

I'otluf'eH ,..,,....••••. ••o"* 

r.irbi>n Shoot; 'proof on Letter Printing 

M?i'hiii'.- Made with... JW-J 

Carb«»vs, Tipping Cradle for ........ ^9J«J 

.'arlMrntor l-'lo:it.s. Is^-il with Uasoline, 
■May be Varnished with Shellac....... 3036 

I'arhunti.r Improved by Air Check 



Valvo Uopair 
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C;irbni.tor I riming ^"JJ^ 

»'ai i.ur. t«ir. Tirkler for I'nming ^UOJ 



4 
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rardl.oard. Corrugated Convenient Drier ^ 
for Photo Prints ;;•••'.•• "' 

CaniH. <;araKe I'atr.ms Indicate Servue 
|».'sir»Ml by ,-.-;v 

Carrit-r. Hay. Rigged to Handle Lxcava- ^ 

lion Dirt : • ■;: .* "i ."jiiu-i 

Carrl.r. Paint. r's IJru.«h Preserver aiwl .iSJ- 
Cartridges. Fuse, Electrical, Test Box ^^^^ 

r.fiv tl^Kn■<i^^^TablV 'for Blueprint or 

Drafting I'api-r itolls {'•• n'n ** ** 

Ca .•*.'. Double Action, Compression Coll ^^^^ 

t\.rs?T*Nf.-tHl.* with 'kxt'e'rnal Control foi- ^^ 

Knlf»- Switch • • v • ■ • • ^"^'* 

CuH.-. Rack and, for Sterilizing t^hop - 

i;ii^k1*'»* t»' ■ "•'^ 

C'lsinir. i^m.rete. Old Steel Columns Re- 

inforced by . ., • • ;,•••••• ^^' * 



rast.r. rivol«d. Rear, Improves Barrow ^^ 
Trurk 
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Casters on Water Barrels Promote Fire 

I'rottction ',",' ' ' •..".' ' Vi'^.r •}iusi 

ra.HtinKS. Irr..gular Stand Tj'r Starking -8.8 

«'itamaran. Hvdroplnne. Built for Spo.d ^J-o 
Ceiling. ?:iectrir ^Switch Mounted on, 

f.ir safetv ;•/,.•; 

C.llar l)..ors. ('ombinod Hinge and bl<»p ^.,^^ 

CplVar ' St'oVaire.' liound. for }='arm. ... . . • 3031 

iVnMnt Bandage Repa/r on Largo Plpos ^^^^ 

Cemen? ^'IrouUng. ; Dirt CoilVcting Co'rl 



n. rs FiiUd with . 

iVrn»-nt. Tough, for Pipe .Joints 



291 « 
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- , .^ 2963 

Ch:tn T^l Heating'stove Made of J';iower- ^^^^ 

Cb-' k for Too'ls.* 'Portable 'Tool* Rack ^ i.^ ^^^^^ 
Ch^'i'k ' Holder,' ' "RivoU Tng.* ' for ' Liinch ^^^^ 
ChV-osTBoi; •Revoiving'NairHolder'Made ^^^^ 
r'hM??ing 'Pan 'of' Concrete* Mixer.' Ciish: ^^.^^ 

rhemlc^?r* Container's. ' f?la«.' Cleaning/. 3018 
ThtpH and sweepings. Can for Recover- 
Ing Oil from " " 



Christmas Tree <'>rnamont.<!. Novel Illu- 
minated FlaK Madt' of 3035 

Chuck on Hmtry JJrinder Vfiod for 

Washiiifc; l:«"ltles 2H!<1 

Chuck. L'niver.^al. Danianeil, Repairing. 28;'t) 

Chuck.s, Latlif. < 'enter and 'lurr* t, Auxil- 
iary Jaws for ^yi'U 

Ciiute. Itmk or iJravel. i)«.lU clur for 

Btitlom «if 3n;i7 

Cigars. l^aei<s for I'ipojj and, Aid "No 
Smoking" Kiiforcemeni 3i>5:{ 

f'irciilar and Hand Saw.-, \'ist- fdp Filinu 3U7.'; 

Circular i>aw. Cutting Floor opvnings 

with 21*84 

Circular Saw (Juard, Saf« ty, I'revents 
Baik Thrust 3014 

Circular Saw, Molding H«.a<l for 2934 

Clamps, H«».*«e. Tool for Api)lying Han- 
dily in Viiie 3014 

(^lamp.**. Mat 111 n»'. Made* fioai ll-xagi>n 

Nuts ". . . 2948 

Clamp.»», Wo«»d« n, Ritfa<int; .Taws of . . . .3ulO 

Clamping i.Iroove. Washer Holds IJolt 

from 'i'urniii^r in 2952 

Clt-ahing. I>ir».i'li<ins I'ainled on Ma- 
chine Suv«' 2y37 

Cleaning II<n»ipnient, .Janitor's, i'i»ruible 
Stand for 3020 

Cleats. Wax I'revc-nls from Sti.^kiri^.. 2911 

«;lip Holils r^oor of Terminal Buxt-s dur- 

Clip. Spring, Locks Rolhd Measuring 

(Mil) Suppnrt.s P.rush in Pail 2913 

Clock rtmtiol, Aut<»niatic Poullrv Fei-der 

with 2929 

Clock, Shop Tim«ke».pin^c, lu<.imal Dial 

on 2913 

Cloth Si^ns, t^uif'k Drying, Paint for.! 2919 
i.'lotliis Drier Atlarhed to Kitchen 

l*.«tiler 3015 

Clothis. Workmen's Canvas Covered 

Wardrob.* Protects 2982 

Coiit Butliin Taki-s Up Slack in Plumb 

Line 300X 

Coat Hook and I.)oi>rstf)p. Combination.. 303t; 
C^»il Spriim:. Compression, with Double 

Action <\ise 2991 

Coil .*^printr. Ilipho-inj^ 3t»24 

Cidl Siiritms. llints un Making and I'se 

of 29 12 

Coil, Wire, ."^jued Indicator r<njnls Turns 

on 2'.t77 

Coils. M:itrn»'t, Small, WimlinK with 

Hand Drill 30C3 

Cold. Hi»t Air H»at*'r Prtit« «is Water 

Pip.s fr..m 3036 

Ctdd Watt'r Tank, Parallin R»iiairs. 

.<mall MnN's in 3i»63 

Collar, I-Sushing on. Reaininti: withi»ut 

Keam.r 2948 

Collar S'-tscrt'Ws Mid«' irfni < Miini.i i v 

S.'tsin-ws ami Nnl.s ". 3016 

Collar, Stop, Itivt-lcd. i\>r Pipe Cuimrc- 

tions to Khie 3iiSl 

Colnr <"'han^;in^,' Siun. I iii vpi-nsi vr 2977 

Ctimb rse<l as Pulinir Pin 2'J35 

('omniut;it'»r, Mnt«>r, Tuiiied up Trvic in 

position 30l£ 

Comniutatoi s. I>.\i««.' for Pnil* r«uttinir 

Mica on 29fi:« 

Compri ssrti Air Pun<h for r«.ilinLr 

Workers 2917 

Compr»-.-^s. «1 Air Motor Drill ''pirates 

Windlass 2910 

Compri-s.-<d Air. Small P.luwpipr T"r<h 

without 308K 

Compressor. S«>:ipsiids K«'du<» s Caibon 

Dcp()sit in 2891 

Cmicrt tf P.is". Substantial and l'<«in>'m- 

ical for P«>li's 30i?3 

Concnte BI«n;Us. Lefid Ki»rm Varii s 

Face I if 21* 3" 

Con<-retc p.ord'. rs on Walks Prot. ct 

(Iras.tpUits 30ri*« 

Coni-rete I'.'ising, old Steel i'<diinins Ke- 

infor.-ed by 299 1 

Cor.<T»'i. . »'b:ir<iial l-'»»ru«' M;ob' >if 

Washbasin ;ind 29f.:{ 

Concr« te Drinkiner Fountain. Sanit.iry.. 30o:; 
Ccmcrett', Farm I'Ved an<l Wat«r H* uXw 

of 3016 

Concrete Floors. Keei>ing D<»wn Dust on 2933 



Concrete, Crease on Hlxlnr lbehln« 
Prevents Adhealon of »SS 

Concrete. Horae Stalls of SSU 

Concrete Liners Overcome Wear Mt 
Turns in Flumes or Troughs lOtS 

Ctoncrete Maieriaii, Tip Boxes Heaaure, 

Economically . •■■■■ ■*•■„■/■■■ •"" 

Concrete. Mlnfature I^ndsoape Built up 

Coaerete 'Miie'r,' 'cuahlon' 'toi 'iaUtHni __.^ 

Pan of «» 

Concrete, Rclnrorced, GaTbac* Can 

Housing of ■ ;™ 

Concrete, Renewing Wooden Posts with l"ll 
Concrete, Sanitary Drinking PouDtain 

Concrete Tile' Hachine.'lioinemade 18B6 

Concrete Walk, Wire Mesh fot Bough 
Conn^ctlne'Rod's, Moiorcycio, Inserting 

Bushings In -j.,--:- ""' 

Construction Work, Reflector for Floofl- 

Contalner. Poison,' 'wisher on Neck ot 

Bottle GRectlve Hiirker on JJ" 

Conlolnprs. Chemloal, Ulass. Cleanlnut.. WH 
Containers for Wood Finishing Mate- 

rials. Paper Drinking Cups as "■« 

Control. Clock, Automatic Poultry „„ 

Feeder with >■» 

Control, Kxternal, Metal Case with for 

Knife Switch lOU 

Control, llemote, ISlectric Operation Be- _^_ 

corder with SOU 

Controls, Garage Overhead, foi' Auto 

Wnshtng Hose »!J 

Controls, Pedal, for Washbasin Faucets JOOl 
Copper Heater Coils. Leaky, Repairing. tMl 
Core Prints, Simple Method of Maklns . 

without Lrfithe lOlt 

Corda, Strings or, Bundle of, Used as 

Brush or Swab ||2s 

Cork, Filing In Lathe. M|7 

Corn. Smalf Kink In Cultivating 1180 

Corners, Dirt Collecting, Filled with 

Cement (I routing ., I»l» 

Corners, Outer, of Machine Parts Often 

Rounded ,;;■ ■■ 'O" 

Corners, Worn Broom Cut to Sharp 

Point at Sides, Cleans •■-. "*> 

Colter Pin, Section from. Useful fot He- 

placing buckle Tongues ■••■.. »« 

Counter, Revolulion. Klgged to Deter- 

mini' Lineol Trav,-l on Machinery.... SOU 
Counterbore Uround Quickly from 

Hound Stock , Sl>32 

Countershiift, Double Drive, Arrange- 

Cilun" rKliiitt,' ' Gfltider' as ' Wlnc'li " f or 

Counting ^Pa'r'ti; 'Smali,' Vy 'WeiWjJl'nB! '. '. '. 2961 
Couplir. Handle Forms, for Train oC 

Trucks -J ■■■A " 

C..u|.li..K. Auto Magneto. Leather Cover- 

Ing for ; **31 

Couiilinc, Hose, Attaching With Vulcan- 

!il-d Joint 8"'" 

(•o.ii>lli.g. Hose, I'osltlve Grip 29U0 

Cnupllne, Shaft. Quickly Made 302B 

Cover, Tin and Celluloid. Protects Shop 

Tally Cards ;v ■ ■; ■ V ^"^^ 

CiiviTing, Copper, Transmits Heat to 

Auto Intake Manifold 296S 

CoviTlnC, Leather, for Auto Magnet.. ^^^^ 

Cradfe, Trru.ln«. (orc^'rhoya.';:.'".' .'.■.■." 2»93 

Cr-in.. TTflvcling fur Farm 2983 

Crank Case, Leaiher Angle Washers Stop 

Crankshafts Ground" to 'Ba'llin'ce 'without ^^^^ 

Cross" Ha"ir'!ifBrok;n; 'Repair' for'ln'Sur: ^^^^ 

Ci?'[fB^''Datlery.* Porous,' 'MBklni: ! '. ! ! * ! ! '. 3078 
Cups, Drinking, Psper, Containers 'or 
Wood Flnlihlng Mat"'"'" ■■ v.Jtp/ i 1112 

Cuiihion for Charging Pan of Concrete ^^^ 
Cusmon 8ikt'roidl'ng'8tirf'«l'lil«tii.. MH 



Cuspidors. Shop. Sanitary Shields for... tW 
Cutter. Pipe, Marks Hound Stock for 

Sawing UN 

Cutter. >Vlre, Fool Lx-ver, Msde uf Mler tHt 
Cutlers or Dies. Small. Kept on Safety 

Pina MM 

Cutting Pliers for Tool Boom tflt 

Cyllnuer, liiiiElne. Rlss'nc fur RetOtt^K 

by Hand II 

CyliiiOer Kins. Knlargine Alda In CihIUbC 

Cylinders. Beveled Piston" 'Rings' Viiif- 
conio Excess Oil In t 

Cylinders. Pirns or. Lurge, Cement IMDd- 
age Repafr on ii 

■'SS,1v"r»...">*^..'.... 

Danger Sign tor UiDsafe Urlodlng'Wh^i lUl 

Decimal Dial on Shop Tlinelie«iitBg 
Clock ....nil 

Tleflection, Test of Steel Shelving for... lUI 
Ch't B"*!""" *>' Rock or Gravel 

Deilts, Removing from Auto Feiidera'cr 

Depth Gauge on Hand'Saw-,' 1 1 .'II.' *.'.'.' ,' ' Ml 

Designs and Letters. Kaloed. Painlad 
with Roller 7.... Ml 

Desk, Double, Revolvlns File Ckbloet on 
Saves Time tnt 

Desk. Shop. Raising Increases Its Use- 
fulness jjtl 

Developer, Operator Usee Care In Hand- 
ling, If t'l^itng Bath haa Touched 
Hands J|)t 

Dial, DedmHl, on Sbop TinwkeMiInc 
Clock .. na 

Dials, Enlarging on Uilllne Machine 
Produces Closer Work . . . " Mt 

Dies and Machine Parts, Jigs for Pierc- 
ings on r. »» 

Dies or Cutters, Small. Kept on Safvlr 
Pins tm 

Direct Reading Lever Micrometer till 

Directions Painted on Machine Save 
Oleaning tm 

Dirt, i-icavatlon, Hay Carrier Rigged to 

Dirt, Keepi'n'g'tiii'l'or'sciiie'pit.'.'.'.'I.'.'I; Hit 
Disk, Branxe. Takes up 1 hrusi Wear In 

Pump 1»S1 

Disks. Thin, (tutting Grooves In Edges 

of IMS 

Door, Oarage, Self Oneninir Jiiii 

Door. Garage, Warnhie Horn at Side- 
Door Knobs,' P're'v'entlng ' 'Breakln'g ' of " 

Plaster by mt 

Door of Terminal Uoxea^ clip Holds 

During Tests *j;» 

Door. Ventilating, on l(.>or Opened from 

Ground Mis 

Doors and Sash, Roller Skate Truek 

Saves Tarrying UK 

Doors, I'l'llur Cujnliincd Hinge and Stop 

for itU 

Doors. Hay. Sliding Gable li^nd, Eaallr 

Operated »*T 

Doors. Railroad Car. Emergency Saah 

for nu 

Doors. Small, Quick Method ot Mak'ng. . 1*11 
Doorsteps. Worn, Hinged Tread Cover* 

Puddle at ttM 

Doorstep and Coat Hook. ComblDatloa., tOH 
Double Action Case. Compresstoo Coll 

Spring with MM 

Double Desk, Revolving File Cabinet on 

Saves Time Mft 

Tloubla Drive Countershaft Arranermoot It*» 
Drafting Ronrd, Crosahatchlng Trlanstea 

Prevents flipping on ...,,,,.,,.. ifTI 

Drafting Boafd. Kilenaian for Kit 

Drafting Duplicate Parts. Time Ehtved 

bv Marking Standard Shapua MM 

Drafting Equipment, Folding '" " ■ 

Drafting' ' ' 'I'n'k Prelimtn*rr' ' Si 

Prove Economical and Conveslent.. .. 
Drafting Machine, Mtiehant«hl. Uom*- 

Drnfting'pa'per "Ro'!i«,"ciii*"' f 

Table fur Blueprint W^ 
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Draftlncr Room, Electric Drier Used In 2900 

Drafting Sheets. Cutting Quickly from 
Roll of Paper 3058 

Drafting Table Covered with Heavy 
Paper Has Good Working: Surface... 2997 

Drafting* — ^Typewriting on Tracing Pa- 
per for lilueprint Reproduction 2982 

Draftsman's Time, wrench Template 
Saves 3066 

Draftsmen, Celluloid Fillet Indicator 
Handy for 3077 

Draftsmen, Nontippingr Footstool Handy 
for 3083 

Drain or Sewer Outlets, Preventing Ro- 
dents from Entering 3066 

Drain Rainwater from Walk with 
Chipped Grooves 3023 

Drain Tile, Method of Handling 2909 

Drainage Pump Improvised on Job 3048 

Drawer Key, Adjusting to Insure Pri- 
vacy * 2897 

Drawers of Drawing File Cabinet, Pro- 
tective Flap for 2898 

Drawing File Cabinet, Protective Flap 
for Drawers of 2898 

Drawing, Table for Mounting, on Mus- 
lin or Backing 2914 

Drawings, Triangle Holder Aids in Ink- 
ing 2923 

Drier, Clothes, Attached to Kitchen 
Boiler 3016 

Drier, Convenient, Corrugated Card- 
board,^ for Photographic Prints 2914 

Drier, Electric, Used in Drafting Room 2900 

Drift Pin Handle, Handy Wrench with.. 2998 

Drill, Babbitting, in Drill Press Spindle 
Avoids Heavy Work 3062 

Drill, Compressed Air Motor, Operates 
Windlass 2940 

Drill, Hand, Used as Lathe 2917 

Drill, Hand, Winding Small Magnet ^^ 
Colls with 3065 

Drill, Hollow, for Boring Bamboo and 
Sheet Fiber 3066 

Drill l*res8. Power, Substantially Made 
of Pipes and Fittings 3039 

Drill Press Spindle. Babbitting Drill in 
Avoids Heavy Work 3062 

Drill Press Table Supports Tool Tray... 3008 

Drill Rod, Extension Solderless 2950 

Drilling Holes at Ends of Shafting, 
Jiic for 2913 

Drilling Holes In Pipe. Jig for 3074 

Drilling Holes In Small Pieces, Monkey 
Wrench Used for 8064 

Drinking Cups. Paper, Containers for 
Wood Finishing Materials 2930 

Drinking Fountain. Sanitary, of Con- 
Crete 3003 

Drip Pan. Strong, Hand Scoop Made of 3093 

Drive, I-eft Hand, Changing Grinder to 3006 

Drnpllght Gas Fixture, Long, Brace for 2937 

Dust, Keeping Down on Concrete Floors 2933 

Rasel. Artist's Palette Supported by 2941 

Easel, Folding, Painter's, Made of Floor- 

Injf 3085 

Kleotrlc Drier Used In Drafting Room.. 2900 

Electric Gas Llffhter. ............. . 2916 

Electric Light Bulbs Painted Black as 

Substitute for Shades /••^•* '*'^* 

Electric Operation Recorder, with Re- 

mote Control ji'\.'' ;• *"*^ 

Electric Pad Warms Auto Radiators in 

Garage • 2912 

Electric Release Weight, Fire or Warn- 

Ing Whistle Operated by 3008 

Electric Spot Welding Machine 3027 

Electric Stove, Nonwarplng Frying Plate 

jf()l» a9o7 

Electric Switch Controlled by Hinged 

Stair Tread ^.- •.:/•• 'i* • **** 

Electric Switch Mounted on Celling for 

Safety « 50oo 

Electricity—Methods of Testing Polar- 

Ity of Line Wirea. i^"\ a"' '"•^ 

Elevator. Freight, Gong Warning Sys* 

tem for ...••.. • z»o* 

F»-«ergency Lamp, Headlight as, for 

Operating Room .•••••••;•••• SiiLVJ- 

Emergency Pipe Connection, Roofing ^^^^ 

Emergency Saih for' Riilfoad Car Door i 2961 



Emery Grinder. Chuck on Used for 
Washing Bottles 2991 

Emery Wheel Dresser, Guard for 3072 

Emery Wheel Dresser Made of Old Em- 
ery Wheel 3017 

Engine. Adhesion and Impulse 2894 

Engine and Mower, Small Power Plant 
Traetor Made of 2965 

Engine. Automobile, Frame for As- 
sembling or Examining 2908 

Engine Cylinder, Rigging for Reborlng 
by Hand 2978 

Engine, Gas. Small. Starting Handle for 3008 

Engine, Gas. Transported by Rolling; 
It on Flywheel 2998 

Engine Nut Recovered with 1*111 Box on 
Stick 2971 

Engine or Machinery, Device Locates 
Pounding In 2912 

Engine Parts, Disassembling Rack 
Keeps In Order 3040 

Envelope Sealer, I*alr Scissors Used as 2936 

Erasing Shield Adjustable to Various 
Lines 2936 

Excavation Dirt, Hay Carrier Rigged to 
Handle 2927 

Expansion Plugs, Wooden, for Screws, 
Easily Made 3052 

Extension Drill Rod, Solderless 2950 

Extra Compartment, Folding Table, 
Robe Rack and. In Automobile 3015 

Extractor, Post, Mounted on Wheels... 3057 

Eye Magnet. Making of 2939 

Eyeglass, Magnifying, Fitted Into Spec- 
tacles 3069 

Eyeglass Screws, Device Prevents Loos- 
ening of 2978 

Eyeglasses, Broken, Improvised Frame 
for 2898 

Eyeshade Carried Safely under Shoulder 2967 

Faceplate Work, Indicator for Centering 2944 
Fans on Machine Shafting Cool Work- 
men 2948 

Farm, Fertilizing and Irrigating with 

Muck from Lake Bed 3019 

Farm. Round Storage Cellar for 3031 

Farm, Traveling Crane for 2983 

Faucets, Washbasin, Pedal Controls for 3001 
Feed and Water Heater, Farm, of Con- 
crete 3016 

Feed Mixer, Revolving 2909 

Feed Water Pan, Automatic, for Fur- 
naces 3012 

Fence Wire, Device for Tightening 2919 

Fender, Auto. Loose, Angle Strengthens 2939 
Fenders. Auto, Preventing Rapid Rust- 

Ing of 2910 

Fertilizing and Irrigating Farm with 

Muck from Lake Bed 3019 

Fiber, Bamboo and Sheet, Hollow Drill, 

for Boring '^"\\"\<\' ^"^^ 

File Cabinet, Revolving, on Double Desk 

Saves Time 2973 

File, Small. Two Handles Used on 3070 

Files. Pencil Sharpener with V-Groove 

Made from ••••-' \: " *^'^ 

Filing Cabinet for Drawings. Protective 

Flap for Drawers of ^©Jg 

Filing Cork In Lathe 2957 

Filing. Foot Pressure Strap Aid in..... 3091 
Fillet Indicator, Celluloid. Handy for 

^|.of'^g||;|^f) ,, 3U77 

Fillets. Leather Pattern, Set in Shellac 2907 

Filter, Water Barrel ^ \-,-\'-\:^ ?X?? 

Finger Hold, Safety, Pulling Hook with 3054 
Finger Tips. Sandpaper. Aid in deeding 

Press 6»oy 

Finish. Japanese, for Spruce. 2917 

Finish. Wood, Polished Black......... 2920 

Fins. Cylinder Enlarging Aids In Cool- 

inff Engine ** ^"^^ 

Fire Buckets, Conical, Seldom Misused 3084 
Fire Buckets, Strap Iron Hanger for.. 3091 
Fire or Warning Whistle Operated by 

Electric Release Weight. 3008 

Fire Plug, Thawing Out Quickly...... 3025 

Fire Protection, Casters on Water Bar- 

rels Promote ;„• • • v • \' vv * * v ' *" '* 

Fixing Bath, if It has Touched Hands, 

Operator Uses Care in Handling De- 

veloper ^ois 



Flat{. 
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eil. Novel, Hade of 



< 'hrlHliii. 
K"i«, " 
Flni.. , -,. 

Hi« WW Cablflft 

riant. V>-tal. Ifollow, StopuInK t 

- •-- L'Hed wllh I _ 

I with Shellac 



FliiHtH. Carburetor L'Hed with ( 
Hay ^ V&rnlBh*d with 8h " 

t'iijddlJKhtiiiK (.'unatruvtlun ' 
IlM:t..r U,T .. 

Floor Llnoleui 



Uarase Door Warnlns Horn at Sidr- 

i^araKC, Eltictr'ic'i^d Warnis AuiumoMU 
^ Radiator In 

Garaite Palrona Indicate S.-i 



Re- 

l^lrioleum, SuwduHt Foundation 

'An 

•J|i>-nlnf.'B, rultlng with Circular 

I'it.' KiniiN,' '(3iinv'e'nient' for Sheet 

Hi Work 

I'lutus, Iron, Slippery, ItouKhen- 

Hop<-B Fed throuifh from Uase- 
t Hlork Room 



303S 
2tl3 

2984 
SOEO 
30D1 



Fl'>w-rr>'>tK. Chnrcoal Hi-atlng Stove 

Hade «f 2 

Hu" •■leuri.r, «(<'Hni (i|>erated » 

Flu'r. itlvfled Stoji Collar fo I'lpe Con- 

Kluiiies or T'r'ouehi.'V.'oncrite Lliierij 

'»V(' rtm* Wear at Turiia In 

FlywIi.-nUi, (;b» Kngmi TrailRported by, 

KiiJilii.tf Ciihlnet tor Drartlng Kqii'ipinent 
K<.ldliiic JinNel. fa nUr'B, Hade ■>( Floor- 

Inc 

KulflinK Rule. Oil 

Uee 

FoldinK Hhcir (or 

locraphlr ItackKruund with 

ToldlnK Table, lUibu Rack, and Extra 

(.'timpBrtment in Au cnmbllt; 

Toot Hrskp«, Auto, One Uan Method of 

Adjuatlng 

Vm.l lJii.lK'-. Nov.,1, fl Wdven Wire.... 
Fo.ji, llroken, teniae ng on Iron Lawn 



^atly Facllllates 
'"iJbjMtV,'Pbo- 



Fimt 



I.*Vfr Wire Cutter Made of Pller. 
rrt-Hfliiri' Ktrup, Alil In FihiiK... 
Ilvat LoL-ker Kullt Into Auto Tot 
toiili ■ ■ ■ NNntlppl'nB.' " ' Handy" ' ' t't 
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Hood Draws 
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Hh Tobac-co 8m<>ke 2 
UftInK HubtniTKed 
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for. 



rage i 



ConcT-M- . • 

Garden H.,rr . . Roller 2 

Uarden li..-. i i ■ : r <:riilnliiK Wood- 
Ridding' lia- 

irock. Siio'tyiw 'h iialV Vaiie!::;* 1 

<>ai( KnKinv, Stiiail. filarlinE Hnndle for 3 
Gas Kiiginc Tranat>ort«d by RulHne Fiy- 
wiiiel 3 

Oaa El, fine Wat^r J^chft, Temporary 

Pump tor CouhnK 2 

Oaa Fixture, Long DrupllKht, brace for 2 

ijas LiBhter. Elt-rtrle - 

> l!l.iwtori-h : 

I'll tliroutjh 

3 

- - _ Platon Rings. Fittlni; 

Arturately 3 

Oaai,line, RaiBlnK Level of In lllowtor.h 2 
Oasollne Tank, Spetlnl Outlet on ITo- 

vidcB Ri-sf-rve Supply 3 

<^nte Adjustable to Heavy Unuwfull.. - 

liBte, Strong. Kullt of Imn I'lu.- 

OBuKe, Adjustable, for Rule or Slralglit- 

'iaufcp. U.-'pth'.' on Ha'ti J Saii' '.'.'.'.'.'.'.'.'.'. 
Oauge Diitermlneb Dl&m*tral I'lli-h nt 



Devli-e 



r Jacket Coo 



3U«1 
3(11.1 



'rlntlng I'reKS, Madi 



Hatchet 



Thru 



, Shlnglea Si-t by. 



Gf-arn, Fiber or paper. RcpalrlnK llrokon 

Ti-eth In 

Oi-arx, Gauge Delernilnca Dlumetritl 

PU.h of 

Gen-THtor. Heavy, Improvised Itlgglni; 

GeneratorH and Starters, Autoiiiobilei 
Locating Trouble In 

aenerntors, Low Voltage, Building Up.. 

Gilding on Hare Wood 

GUbh In Picture Frames Not Fitted 
TlBhtly 

Glass, Inspectli 






Boiler FurnHi 
D "Hake'Aabeat.' 
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□lass. Liquid. Uned i 

PacklnK Stick z 

Glass Rod tJBPd a* PftfBllel Ruler 2 

GlnsB. S'-raplng Paper from, fatvty 

Raior made Device for ! 

Glass. White Opal. tr>>etul for HendllEhtu 2 
Ulnaaware. Laboratory, Convenient Kack 

for Drying .' s 

Gtailng, Putty for. Contnlns While Ijnd 2 
GoKgles, .Shop, Rack and Case for Ster- 
Gocglea, Weight of 'R<.ileve'd by "iiu'bi,p^ 



Fuse I'ln-uit. Mmergency, for 

(iiitilo lOnd Hay Doors. Sliding, Easily 

Ciiiiii. (Vmenting around Ha'chlnery Ten- 

Carag*. Auto" WMhing (ioae^ '6verh'ea<i 

rontrols for 

Ciarugii I>our, Self Openln( 



. 300S 
. 3041 
t 299t 

29(7 
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Gong WarnlnK System for Freight Ele- 
Gongn. Old Sireot'Car,' iJsid as' iiardw.ire 

Grade Inc'iicator'for'uot'dr VehVcieB.'!'' " 
Graining Woodwork. Garden Hose Roll- 
Granite WaVeVstrnple Method of 'Soidl'r. 

Ing J 

GniBHpIotB. Concrete Borderv on Walka 



Gravel of Rock'Ch'ute.'De'riMMr foV'tkiV- 

tom of 

Greaae Gun, Larye, for Oanca or Shop. 



Oreaae on HIsIiib Machine PreTenta 

healon of Concrete 

UrlndHf aa Wlncb for HolatlnK 



Orindec, Emery, Chuck 

WasblnK Bottles 

Grinder, i^rge Wheel Refaced 

_ KiBBed AH ■,■ • ■ I,- ■,- 

grinder. Holpr Driven, for Rail 



Used 

Lath« 



•IrlndlnK WheH. Unsafe, Danser Slsn 

ISroiTVf, ciitnipl'nR," Washer" Holds' Bolt 

from Turnln( In 2 

(iri><>vi- l-lane, Small, Uade from Steel 

Gntivvea. rhlppVd,' ' 'Brain' ' 'kain'waUr 
from Walk 3 

r,To>.\f«. Cultlnc In KdgL-i of TMn Hi.ks S 
OmovIhb and Rabbeting Tool 



t Wide 

UrouMTie. 'Cein'c'iit.' 'Dirt 'Coiiectln« cdt- 

iK^ri Filled with 

Uroutlnir. Mortar or. Improved IflxInK 

Box for .,,.,.. 

Ouard, Rclt, Pivoted for Eaey Removal. 
<iiiard for Emery Wheel DrfHs^rr, .... 
■luard. Safety for Exposed Shnfflng.. 



fiuiA' Strip. Brasfl, for T-8quare 

Ouldes, Worn, Patching Id Wooden Utter 

Giin, Oreaie'^^arse, 'for'ciaraee nr 's'tiop 
Guy Wires, Cable Trolley Rides Over. In 



Hack Saw, 

HbcIc SawH Do Better Work When Prop- 



Umra. i.'ruRs. Hi^palr (or In Surveyor's 

Level . 

Hammer Bitd Anvil. Siiiv Settlns 

fian^ Grlir, wf!?di^K^ma1i 'uk's'net 'Col'ls 



Hand Saw, Depth Gauce 
Dn Joints 



. 30«E 

~ S048 

SiilJJ 

s of Drip Pan 3093 



t for Railroad TrseUs. 

Handle. Drift rin. Handy Wrf 
*" idle, FitUnK to pick.. 



Forms Coupler (or ' 
Handle. Sol'deVln'ii Vron withjiuE 



Hardware, Small. Boxes for Display Con- 
Hardware. SrnaJl'.'Rireu'and'Wail Pock- 
eta for Storlnit 

Hardware Trays. Old Street Car GonRS 

Harrow. Garden', ' Sn'lk'ed' ' Rol'ltfl '.'.'.'.'.'.'. 
M«y Carrier RlBlteU to Handlp Exes va- 
il eniade' 'Po we r Hoist for lload- 



Hay. H 

Iftg 1.. — 

Har_Sh»d. Adjustabli 

HvadtiBbt as EnierBency' *Lonip for 

Operstlns Room 

ReadllBhts. White OpBl Glase Vs-CmI lor 
H«al. Copper Covering Transmits to 



wur Coilfc'Cop'par, I>»liy. Rep»lrlnB. 



Heater. Farm Feed and Water, of Con- 
ote'ct'a "Vvati'r'i'ipei 



SOU 
3036 



for JUarkinB P 
Drkmaii's lielt . 
^ r Slip ston 



made, for Lrf>adinK 

a Winch 
9 'strapped 



Hold,.r 

Holder for Wood Turnli.„ „ 

Holder. Tool, for HlRh Spi-ed Stvel 
Holder. Triangle. Aids In liiklns Draw- 



S9TG 



3090 

2S1S 



. Sheet Metal. U.lkeshlft 
Drilling at'liii'iia of'shaf'tl 

r' Drfni'nh''in "l''i|>e' '. 



Holes, Monkey Wreiieh Usi-d in brllilnif 

In Small Pieces 

Holes. Small. I'arnlUn Utiiairn In Cold 

Hollow Drill for ' IJorinB 'lianiboo 'anil 

"'JU"*'. Til" ^^■'al'i ' 'Coiis'lrictidn ' UHinB 



30S1 
30«3 

30Et 



Hook for RemovinB Cap 'Rl'nBS ' from 

IHlluK or PoBta S 

■Hook. Pulling, with Saffly Finser Hold 3 
Horn. WarnlnK. At GaraBC Door, at Slile- 



Hor:<cBhue Calks, 
Hone I'lnmpa. Toot f 



Viae 

" lupllnfc, Attachlnar wi 
led Joint 
. ._ -cjupllne. 
Hoxe. Washing 
Controli ■ 



■even tins; Rapid 
Applying 'Hand I' 



Vul- 



■d Jplnt 

■' PoBlllve Grip 

Auto UariiKe Overhead 

H(Verwrit'r7 1 >uvi'e'e' ifo'r' itt-pairlW .'.■;.■ ! 

"■;;.*"<.,',!s"." .;■!■";•;?!■*•"■• '■"■•■ 

! Mov.d over Snow with Mak.ahlft 
liiB. GariiaBe ' Can." 'of Tti iiif.lrced 



3061 



lii 


it for 


Sp. 


9? 


2iu 

2936 


A'' 


ropla 


I 


ro 




11 


.lo'otCh. 
rn furled 


.".' 


'S 



1091 

J»G3 

30SE 

2»«» 
S901 

2927 

2943 
2930 

Z9CT 



In.-8ii.i.'H-' nt I 

L.Hnterna .. 

Inrllii.» to I'll 

Inilirntnr. Fll 

Draftsmen 



t. C'-lluli>ld. ] 

iii:-rit^e'Fn'.'<'ii 
. for Mc.tcir V 



Tubr Levi'l. H.iin 

il'n't'. "l'(e(l'ii'lre"sii 
'/I'stii'nd'for 



ilnllv C.i.it..l l-Bpci 
tnllatiiiK Tlr-B. VhIv.. 
Ink— Trlnnulp Holder aiob in inKint; 

Dfawinpa : 

Ink, Itloek for Sturtlns Flow of In Rnl- 

Inrc I'en ! 

Ink Hnndlly T ansfprr^d lo Rullne Pen 1 
Ink Prellmlnnrv Skotrhi-s. DrartlnK, 

Prove liconomlc-ftl nnd ronveiil<-nt. . . . 
Inapcctlnn CIbbh. Itoller Furnaee fllokera' : 
instrument Knoba, Rubber Cuvi'red. 

Made from .<<lnk Slopgiera I 



30gS 

296n 



3102 



Instruments, Surveyor*8, Rack Safe- 

gruards 2947 

Insulator Brackets, HInered. Prevent 

Brt'akiiRre of Wires by Swaying 3000 

Insulators, Porcelain, Cutting 2892 

Intake Manifold, Auto, Copper Covering 

Transmits Heat to 2966 

Irritation — l\rlilizing and Irrigating 

with Muck from Lake Bod 3019 

Iron, Cleaned, Paraffln Oil Protects 3041 

Iron Floor IMates, Slippery, Uoughenlng 3001 

Iron, Painting to Withstand Wear 2908 

Iron Pipo, Strong Gate Built of 3064 

Janitor's Cleaning Equipment, Portable 
Stand for 3020 

Jaws, Auxiliary, for Center and Turret 
Liithe Chut ks 2920 

Jaws of Wooden Clamps, Refacing .... 3010 

Jig for Drilling Holes at Knds of 
Shafting 2913 

Jig for Drilling Holes in Pipe 3074 

Jig for Piercings on Dies and Machine 
Parts 2970 

Jigs for Slotting Bushings on Milling 
Machine 2910 

Joint, Vulcanized, Attaching Hose Coup- 
ling with 3010 

Joints, Leaks at. Soapy Water on Pres- 
sure I'ipes Locales 3069 

Joints, Pipe, Tough Cement for 2984 

Key. Drawer, Adjusting to Insure 
IVIvncy 2897 

Keys, Tension, Machinery, Cementing 
Gaps around 2943 

Kevway (^ut in Bearing with Massed 
Hack Saws 3081 

Kitchen Boiler, Clotiies Drit-r Attached 
to 3016 

Knee Lever Actuates Shift Key on 
Typewriter 3049 

Knob.s Door, I'reventing Breaking of 
Plaster by 2893 

Knobs, Instrument. Unbber Covered, 
Made from Sink Stoppers 30G0 

Knobs, Two, Spool Cut at Middle Pro- 
vides 2891 

Knife Switch. Metal Case with lOxternal 
Control for ' 3033 

Laboratory and Work.shop, Homemade 

Wire Tools for 3070 

Laboratory CJlassware, Convenient Rack 
for Drying 3092 

Laboratory or Shop, Trolley Tool Hack 
for 2893 

Lao»'S, P»elt, Not Crossed on Side i»laced 
against Pulley 3068 

Ladder End, Nonsllpping 2964 

Laddtr, Ft>Iding Bracket for 2898 

Ladder, Shop, Made of Pipe and Fit- 
tings 2973 

Ladder with Wheelbarrow Fixture for 

Hepalr Work 3077 

Lake Bed. Fertilizing and Irrigating 
Farm with Murk from 3019 

Lamp Carbons, Arc Old, Rheostat Made 
from •" 2976 

Lamp, Emergency, Headlight as, for 
< )p<rating Room 2891 

Lamp Standard, High I>ortable, for Shop 

Lighting i;"'^^y ^^^^ 

Lamp. Window, with Revolving Shade 

Attracts Attention 3022 

Lamp. Wire across. Relights Acetylene 

Flame • .,• • ........ 2984 

Lamps for Stock Room Shifted along 

Horizontal Wires • . 3049 

Lamps. Incandescent, Used in Stereoptl- 

con Lanterns 2949 

Landscape, Miniature, Built Up of Con- 
crete • • 2941 

L.-int«rns. Moving Picture, Emergency 

Fuse Circuit for 2995 

I^interns, Stereopticon, Incandescent 

Lamps Us«d in ..••••■•, »;••/;•.••• *^** 

Lath*'. Adaptable Tool for Machining 

Circular Curves on \:" "^;"^ ^"^" 

I^the, Back Rest for Supporting Wood 

in 3013 

Lathe, Centering Halved Pattern Work 

jn 3046 



Lathe Chucks, Center and Turret, Auz* 
lllary Jaws for 29S0 

Lathe Dog and Lever, Heavy Stud Bolts 
Removed with 3094 

I^the Dog, Steel Roller, for Making 
Small Spindles 2966 

Lathe, Filing Cork In 2967 

Lathe, Hand Drill Used as 2917 

Lathe Rigged as Grinder, Large Wheel 
Refaced on 3009 

I^ithe, Simple Method of Making Core 
Prints without 3018 

Lathe, Spider for Cutting Large Pipe In 2966 

Lathe, Unusual Boring Job Done on.. 3084 

Lathe, Wood in. Back Rest for Support- 
ing 3013 

lathing. Stand Quickly Made for 2922 

Lawn Bench, Iron, Replacing Broken 
Foot on 2990 

Lead Form Varies Face of Concrete 
Blocks 2937 

Leaks at Joints, Soapy Water on Pres- 
sure Pipes Locates 8069 

Leather Angle Washers Stop Oil Leak- 
age In Crank Case 3031 

Leather Cap Remedies Loose Auto En- 
gine Valve 3064 

Leather Covering for Auto Magneto 
Coupling 2931 

Leather Pattern Fillets Set In Shellac. 2907 

Leather, Wash, Chamois Skin, Care of. . 2938 

Lens Holder, Aluminum Salt Shaker 
Made Into 3033 

Letter Paper, Government Size, Economy 
by Use of 2970 

Letter Printing Machine, Proof on. Made 
with Carbon Sheet 3026 

Letters and Designs, Raised, I*ainted 
with Roller 3001 

Letters on Machinery Chalked W^hlte 

for Photographing 3083 

Level, Builder's Survey, with Sights from 

old Ritle 2992 

Level Indicator, Water and Tube, Home- 

nuide 3086 

Lever, Knee, Actuates Shift Key on 
Typewriter 3049 

Lever, Lathe Dog and Heavy Stud Bolts 

Removed with '. 3094 

Level, Surveyor's, Repair for Broken 
Cross Hairs In 3061 

Lid. Pedal Control, Sanitary Shop Refuse 
Can with 3038 

Lifting Heavy Generator, Improvised 
Rigging for 2907 

Light Fixture, Weatherproof, Cheaply 

Made 3076 

Light Fixtures — Selection of Illuminat- 
ing Units for Home or Offlcc 3047 

Lightning Protection, Equipping Build- 
ings with 2986 

Line Wires, Methods of Testiner Polarity 
of 3087 

Lineal Travel on Machinery, Revolution 

Counter Rigged to Determine 3014 

Liners, Concrete. Overcome Wear at 
Turns In Flumes or Troughs 3038 

Lines. Various, Erasing Shields Adjusta- 
ble to 2936 

Linoleum, Floor, Sawdust Foundation 
Levels 2940 

Liquid Glass Used to Make Asbestos 
I»acklng Stick 2966 

List Printing Machine for Use with 
Rubber Typo 2932 

Locker, Foot Rest, Built into Auto Ton- 

neau 3010 

Loose Leaf Book Fillers, Perforator for 3030 

Low Pressure Angle Valve, Homemade 3003 

Low Voltage Generators, Building L"fp. . 3i>67 

Lubricating Oil. Testing Its Qualities.. 2911 

Lunch Rooms, Revolving Check Holder 
for 3063 

Machine Parts* Outer Corners Often 

Rounded 1069 

Machine Parts, Small, Device for Tap- 
ping 2«2i 

Machine Parts. Small, Tool for Orasplns 3019 
Machine Parts, Jigs for Piercings on.. 1970 
Machinery — Counting Small Parts by 
Weighing IMT 



_jhlnery— Pendl H*la 1o Teeth Detects 

KnaekK In Incloaril Unchlne SolS 

Tchlnvrv and Motors, Struclurnl Steel 

Riding BaBc tor S91& 

'hlTixry. LiCtters un, t:halked White 

..r PhotOBrnpblTiR S0g3 

■chlnvry or Engine, Device Ixcatea 

?oundlnK In 2913 

-■- -y, Shaflins &Dd, Alining Tool 

3D6G 

t. Blueprint Holder on Ma- 

Aids i:tllclency of :. SOIH 

|Bii«t Culls. Small. WladInK with Hand 

iei,'Eye''MBkiiii'of'!;;!:";!;,'!;;; asas 

hBrnall, Uiterul In Woodshop .. 303T 
SRI, Proper Hosldual, Bulldlns 

3087 

inlfold. Auto Intake, Copper Covering 

mnamlts HvbI to 2*56 

^ksr. I'lffeirtlvn. on poison Container, _ 

frasher on Neck at lloltle Is 2898 

' Inn I'unthen, Holder Strapped to 

rknun-a Belt 3062 

liii Stahes, Wedge Shaped, Prove 

nAor r 89B0 

(or Small Negatives Primed on 

.Jt Cards 3074 

iBurlng Tape. Rolled, Spring Clip 

ing' Velocity o't Steam ".'.'.'.'.'.'.'.'.'. iSVg 
grr. Novi'1 Method of Strapping 

y tJBlchcl lo , 30tt 

jil. Molten, Skimmer (or Removing 

bag from 2918 

lu. Device (or Undercutting, on Cora- 

EuUttorH SOBS 

* Wnslirra, Tray for Storing without 

Bier.' Dii-ect Reading llever. '.'.'.'.. 2961 

oin. Portable Tool Hack for. Aids 

LFCkinc Up Tools SO*l 

Ulng Machine, Enlarging Dials on ___ 

iroduoes (Closer Work SOSO 

king Uocblne, Jig for Slotting Bush- 

Efng **MaohiAe' 's'eV Up' kV Boring' Mill 3093 
^taluro I-andscape Built Up or Cou- 

„. . '■woodeti'.'Patchihe'Worn 

JttldM In 3084 

Ep. reed. R-volvlng................. 2909 

- - -^UHhlon (or Charging _ __ 

1920 

feiS":. ."".""r!^'. .'.".. .""r". " .0.. 
^M."-'»'r.*-..','5,".".?.".':'.''.'':""":!... 

' 'f'HiliTns (or Making 2901 
v'l Method o( Strap- 
■ r :. 3046 

..d for Drilling Holes 

-.f Metal 306* 

ng. Improved MIX Ins 

3004 

rtlse'-and-trnon Joints. Hand Tools 

- ■ Making 2960 

r Commutator Turned Up True In 

■ Drill. Conip"HBed"A!r.' 'operates 

S^^Vuiii-dJiiiiiiiiiiii-ti;:::: IS« 

-tortoat. Runabout, Fast Nineteen- 

■not. Building ■,-■■„■ '^'' 

torboatB. Automobiles and, Sugges- 

Jons on Care of 2968 

ilorereU Connecting Rods, Inserting 

ihlnga In SOBO 

MorcycTe Nut, Broken, Repaired on 

(ttntlngsl'l'labbltilng for Bali Bearings 2996 
■ g Picluro Lanterna, Emergency 

i Circuit for 2J9S 

..,_« Pictures, Collapsing Bridge (or 2921 
iwer. Engine and. Small Power Plant 

- ^tor Made o(. , . . ■ Z9B6 

. from Uike Bod, FortUlttng and 

TigallRg Farm with ..,-- --■ 20l9 

----- Auto, Sareljr Mirror At- 



Muffler for Injecting Steam Into Water 
Tank 3061 

Muriatic Acid In Water Restorea Gold 
LjB-'tt 2938 

MuHllii or Backing, Table for Mounting 

Orawliiga on 2914 

Nnll Holder, Revolving, Hade from 

Cheeae Bon 3069 

Nail. Large, Ripaaw Cula, without In- 

.. jury 2994 

Nrgadvea, Photogrnphlc, Local Rpduc- 

Ifons of Density In JOOS 

Negntlves, Small. Mask (or, Printed on 

Post Cards J0T4 

Nonallpping Ladder End Ju«4 

Nonllpplng Fuotatool Handy for Drafts^ 

man 30S3 

Notch Gives Three Point Bearing on 

Vertical Work 3912 

Nut. Engine, Recovered with Pill Box on 

Stick 2971 

Nut. Machine, Sotdarlng to Sheet Metal 2916 
Nuti Motorcycle, Broken. Repaired on 

Nut. Stripped.' Wedged on 'BotVinEmer- 

gency 307g 

Nuta, HelBgon, Machine Clampa, Hade 

Nula, o'rdinaV'y' sVtacrews " 'and,' ' Co'l'lar 
Setscrews Hade from 80(6 

Oak Baally Spotted by Machine Oil 1974 

Objecta, Photographed. Slie of. Indicated 

by Rackground 2980 

onice, Hume or, Selection o( Illuminat- 
ing Units for 3047 

OH. Can for Recovering, from Chlpa and 

SweeplnsH i!l6t 

OH Cups Remodeled to Adjustable Feed 2899 
OH. Exce«B. Beveled Piston Rings Over- 
comes in Cyllndera 2867 

Oil Lt'Bknge In Crank Caae, Leather 

Angle Washers Stop JOSl 

OH Leakage in Gear Box, Preventing.. 2917 
OH, Mfichlne, Oak Easily Spolted hy.,,, £974 
OH on Folding Rule Greatly Facllltate» 

Uae 3962 

OH, Paraffin. Protects Cleaned Iron 3041 

OH. Raw LInaeed, Coat of. Brightens 

and Preserves Old Paint 2902 

OH, Rubber Qoods Kept Pliable by SOIZ 

OH TankH. Runway over Saves Lifting 

of Barrels jfiBi 

Oils. Testing for LubricntinK qualities 2911 
Ollcnn Mounted on Pole for Oiling Over- 

h''Bd Uearlngs 3081 

OHIng Auto, Methodical Hethod Proves 

Economical JOGfl 

OHIng or Bearings sgg] 

Oiling Rond. Barrel Sprinkler for 2960 

OperalinNT Room, Headlight aa Emer- 
gency Lamp (or 2891 

Operation Recorder, Electric, with Re- 
mote Control S0S2 

Operator, Automatic Uachlne, Bell Sig- 
nal CbHb 2961 

Operator Uaes Care In Handling De- 
veliiiHsr If Fixing Bath Has Touched 

Hands 3013 

Orchestra Pit Rail Used As Speaking 

Tube !92j 

Order Books, Shelf for on Auto Daah. . 2944 
Outlet. Special, on OBBoIlne Tank Pro- 
vides Reserve Supply 8077 

Outlets. Drain or Sewer. Preventing Ro- 

ilenlB from Entering 30(6 

Overall Buttons That Pull Through. Sav- 
ing S049 

Patklng AsbeetOE Liquid Glass Used 

to Make It Stick..., 2985 

Pad. Electric, Warms Auto Radiator la 

qBrage JsiS 

Padded^ Compartments In Auto (or Smoll 

Equlpmenl Jnjg 

Pall, Clip Supports Brush in ]9it 

Paint. Auto Radiator. Liquid Shoe PoUsh 

Used »s 10(2 

Paint Directions on Uachin« and Save 

Cleaning M37 



I'alnt Uiii'k Urylii 
[■aliitl-ruslii-H. Did. 

HnndleM 

I'niriKTii liiiiKli l-i 
I'ulnurii Kiilillnff 

I-aMlP 

Pan. OharKliiK, C 

MiKiT 

ran, Fei-il Wali-r, 



: Small Tc 

{lid'i-SiVViff 
idu ■>( KloiJ 



rajiiT Drinking ruim ml I 
\Y.HiU FhiiHhIiiK MiiUtIii 



Workhm Surface... 
-HH ciau«.' i'iim Made 

(iiiiK Dnittlng Sheets 



PoniT, C4rrii|)Iiii; 

rtdxur llliiil.- iJt' 
I'Mjiti-. S|ie<'l:il1y f. 

dliHtiim Iti-fiuin- 

I'lMitT. \Vnt.-T l(il! 



I'lilliii on ITiKfi-lH I'lciii 
nilJi'l l[iil<'r, lilnXK Itod 
U. Ml |-lll.-tlS l,i-:ilh..r. !l 
ll.rii Miikl- - 



MiikliiK— SImiilf Mvthoi 
>r- l-rTntH wIDiiiul I.ii 
Work, llulviil, iViit 



I-enrll Hi-ld to Tic 

IiitloHi'l Mni'hiM 
r.;irLl STia Dene 

l'..rf<'r'itiir'for LiW 



!t Knochi) In 

3 

h V-<;roovo Made 

2 



MlK'hlniry 

ChalkL-a Whin- for .V--; ^ 

rhiitiiKraiiliy - - ( ■irrticiiti^d Cardboard 

l-onvHiili-nt l>ri<'r for I'rliilH 2 

|-)ii>tiii;rn|>liy--l.(i<-:il Hi-duillona of Di-n- 

n'ty ill NVi{iitiVi« i 

!>hi>t»irr]i|.liy. -Miixk for KmjiU Nountlvts 

ITInt..il iin IMhI Cnrdii 3 

i>i.nf..u;r:ipli)-. ii|i<'riilor I'n-s Cure In 
'■ ' - •' ylKlnK Bath 

ik " ■ iiV ■ "Wiiiii 



ii-hi-il II :u 



I II I If I 



KiimlllTi 

Ilnii T.II 

[•lioioKriiiihy- ITlrim Kl 

Wii-r ir l-"i.r.-id til n- 
!>hiitiiuninhy sin " ■■ 

by l!:i.-kul-..H'i I 



Ktrli»- . . 
I'lliS. Sill. 

i.iriiii-j . 



Iti>|ll.-Ii'itii: Itlir 



. 3083 

i 

. 301S 



ts. I1....k for ![.m(i 

'h '.. .'.'^■...'"f..'.\. 
S. C-H..I1 frnni. I'l 
kli* TonKiK-M. . 
H. Iliirrt-I Ti.ii'] 

Itiilll lit ... '. 



JVVtod 'sioi 



I'ipe Joints, Tough Cement for 

['Ij.^, UtTKv. Spider fur CuttliiK hi Lathe 
pjg,^, Small or Thin, Cutlln); Thrtada 



J'lpe Wrench lladu from Hope am 

tvoodeii Strip 

i'lpea and ClBarB, Hack! for Aid "Ni 



. 3018 

. 3046 



I'ipea mid Pill nw. Subntai 

brill 1T.-BS Made of J 

ripeH.' liars, itods. Adjustable Ruller 

I'lpcB, told vi'iite',""'iinti'ii'i'!!!!. ■;!!,';! s 

I'Un-x. l.onE, HmidllnK In .Small tihopii.. j 
HlH'S or CyllDderK, Larfce Cement Hand- 

I'lpeH, I'resHuri'. Soajiy Water on. iLo- 
- ■ lit Joln- 



3DG0 
30C3 



.pea, liodM iind, Stock Hftckg for. QuU-k- 
fy _D^ylBed . . . 

d ■ 

vied, <Jven.'On 



II Cold . 



■ Heater I'ruteil: 



SOUS 
3036 



(Hi In Cylindor., 

iBton King UroovpH, flcrflP UK Dir 
iHton Hinirs. UaaaliiKt Motor, i 

Accurately 

iBlon KiiiM, Handy PliiT Vise fi 
lairai ItiltCB, iiVKiBli.', Devlci 
"-'-"^- by Hnnd.. 



riKtun 
rislun 



D>-tral, of Uears, Uautie lue- 



tic. Itnlilx't. Homemade . 

iitH, Fu;iilpslliig with Tobareo Smok.- i 
Kler Molds. W«I Patti-rns for Mak- 

Hler" of ' i'lirl's" "sprii'ikk-d' In ' WntV-r. 

lelda Smooth Mixture 

eaking 



. Silt 



Plate nn, Typewrtti 

Platform Sea e T|<;1 TlVl to' 8a' 
I-layhoUHe, ii'irn,ie Uoof as ,, 



Surfadns with 

LlftlUB i 



. 296S 
^ SS93 
. 2937 



niiT Vise. H;indy. Hsid on I'laton HInBH J 

Pllerw, ("ultinK, for TnoI Itmin: 2 

Pluin<. Spark, Stock of Kept Sitfvly In 



■at Ilutton Takes 

PnckPt In ' i-Vniit Cover of Schiiolil' 

Is Convener 

Poeki til on Switchboards for Memoi 

Scecla culls 

I-ols'in. Washi-r on 



Bck ot Bottle Con- 



Oilcn 






for I 



111 and r:cflnnnilCBl Con- 

rollahlnu Kiiomii. Tesiltii'AtiYioiph'.Vi-' lii 

porreliiin Insula tors, Ciittlne 

I'orlahl'- ltii.<^linll Ilnr-kHlop Built of 

l><:r1:il>lr' I.:mi|i Slrtndiird, I'liKh.'t'oV Sliop 

IMrtV lr''''st:ind'for'jVnlVoVB'ciVanriie 
l',.,'i',,'lu. -V -I 'Unlk 'fi.r' MilViiilom Aids 

In Cliui kiiii; I II T.-olii 

Post I'liiilf, Mi\.^k for Small Nvirntlves 



. 30eB 

._ £96 !) 

:»!ti 

2891 

lOSY 
10»1 
3063 






. 3031 Pom HnR; A 



r Ml" 



JCfr. 



Cap I) In tea from . 



odrn. Ren a wine with Con- 



sult 

3074 
30GT 
2*01 

30» 

S«l 

Mn 



roiver Plant, Auto Uat'd us, without 

Alterlne ("ar 

I'ower Plant Tractor. Small, Made of 

Kniflne aiid Mownr 

I'r<-Bii, I'api . 

I'lvmi, ftandnapt 

K.-.'.llnB 

i'rpCHure rti>fs, Siiupy Water un, L<ucale« 

L«ak8 at .loliitH 

lie M.ii'liim-. Letter, I'roof " " 



rm 
frliitl 



I Rhct 



List, for Uhu with 
i"Uade of 



Prltits. Core. Simple Ucltiod of Unking 
without Latho 

Prints. Photo, Corruglti'd Cardboard 
Convenient Drier for 

i'rIntB. Fhoto. Sink in Wnah Water If 



ruiiey. Belt'l^cea Not Cr< 



PuiiinK 'i-- 

■ ■UMip. Air. StulllTif 



Disk Takes 



Nut Damasi' 

'Kiiiier'H 
Heiiair for. 



I'unip, T..nporiirv for CimllnB CJas lin- 

I'uni'h, CuniiituHaed Air. tor ciiiilnK 

WiiKherB 

Punr.hcii. MarklnK. Hold.-r Strapped to 



I(ii1'b<-tlti|C and CroovinK Tool ot Wldu 
Itn *k' I'lnd ' "Cnilc ' (oV ' St^'riliiinB ' Rliiil' 
ilnrk. Convi-nleni,' for DrylnB Laboralnry 
l:i>j;i* DlBaiiafnib ing,"'kifi)B Erit,-iii.. 

i;!;rt;'kiyf^.i'^f^r'M*;Jr^o;,mAi,i« 



2»43 

ZOi-i 

tan 

(0G9 
1069 

8026 

X93:i 

30GZ 

sniB 

2914 
29ZT 
3026 
299S 

3068 

3017 
3HJ4 
SOOT 

30G1 

SOU 

29S0 

2917 

3062 
2929 
Z91« 

2972 

3090 



UBi-k. Tri.llKy Tool, Li.boralu 
ll:ii-h WBrnifnii. tar ItUiCnn 



r Khi.i 



ll.-IMilr Wiirk, l..iiild.' 

Hiiiri«lu.'tliiVi. liluV,", 

Tiii-inK 1'iip.T r.ir 

INnnwInn lK|Vh-.- f. 

mill.. LlJical Tiiii. 

Itt'VolvlUK l.'iK'.'k 



U.i 



llrvulviiin. Villi ll..Iiiir JliiJ,. 1 
llhi'iiKlJii wiidc Vr'.m'ttiaArc 
mil.- sifc'iii,' Villi,' liut'iiiVr's' si 

Miidi' from 

IllniH, l-uUej- L,.v.T Tliiit l>- 



Rlni 



l'i> 



. 3014 
. 3053 



. 299! 
. 3017 



Grlndhiu by H.'in 

Rln^n. PiBton, Timl fur KlMlnic.. 
llUifia. Special ll..l.l)ln for Wlmlhi 



i'rV,\Viiii'pm:i 



niveta. Iliilijrii S< 
tioiKl. »4t k Itl, 



>nd Pines, St.i.'k Itn.-k!. f.ii- giiKkly 



Tt<idl>, linidH Ii«1d <l 
K«ds, Pllfof Pr<it>.< 
](orl,<. Pi[.i'H, IMl-F 

n.'.n'.if fJ.'vVr.ii'l'.i'iy 

K..I1, PlMUT Pl.X. 1 

lii'.llvr T...;irllii,- '^y,■ 



300.1 

211117 
301B 



Itlidlr 



. Stock oi Sim'rk Plugs Kept Snf-ly _ 
lor'.Auto, El'ecVric'rad "iViirms in \ 



Steal 



Valve Frf 



lWcllatc.._ . 

I{"fl'."o"fiitiwS' p"t! TJscd^Bs'spe'likinK ^ 

R^l'roftd Car D^om' Hme'rVem^y'sAih'f.'.r 2 

Railroad Tr»clw. ftandcart for... 3 

Hail Jointa, Motor Driven Grlndi-r '■" ' 

Rainwater. Chipped G 



WfclU 

im. Hrdraulli 
.i.,r Blade. " 

Inic Papi-r I 

■amcr, Larice, Repalrlni 



s Drain 



ty, I 

from Glas 

Ite. RepalrlnR... 

UenmlnE Bushing 



iti-rordeT. Operation.' Bleetrlo with Re- ^ 

B Jflector ''fir'^Ioodl tchtlnE '(^onitrucilon ^ 

RerHBeraVor.'Homemad^e, "j.," '""j'T?"' - 

Reel. Roller BearlnK, for Eleetrlcnl or ^ 

Other Wire ..._ ^l' v ' J,*,*: 'f':.k,,i " 

Befuw Can. Sanitary, Shop, with P.dnl ^ 

uStS^ns MBhi'Womieli'THpli Arrli 2 



J itod 



rniiirh Floor fr-.m 





'. F..Mln'ii.' i'li '-n" FnVi'li 
or .StrBlshledttc, Adjuw 


!>;;;' 


r.i'Wrari.-i.i:lni.V Rod i 



3106 



Runway over Oil Tanks Saves Lifting of 

liarrt-lH 3UbI 

HiiHt. rr(-vriitin»; on Auto Fenders 2910 

Uut. Maki'shift Mithod of Lifting Auto 
Truik Out of 3078 

Safi'ty. Kle<tric Switch Mounted on Cell- 

iri>^ f<»r 3088 

Saf«tv Finn«r Hold. I'uliinff Hook with 3064 

S.-uVty <;;is Cook with iiall Valvr 3009 

Safi-ty CiiJird for i:xposed Shaftingr 2922 

Saf< tv Mirror Attachid to Automobile 

Mii(l^:ij.ir.| 2994 

Saffty I'iiiri, Small Cutters or Dies Kept 

Sat. ty Wirwlow Cl.-aniiig Seat 2942 

Salt Shak«-r. Aliitiiinurn, Made into I^eiis 

Holder 3033 

Sanilpai)er I"'iMt;er Tips Aid in Feeding 

i 'i ("^.xi 3069 

Satidj aixr. Surfa«-in^ Tvp*'writer Plat- 
ens with 302ri 

Sanitary hrinkluu^ Kouritain of (\)ncr«te 3tM 3 
Sanilaiy Shields Inr Sfrip Cuspldi»rs. . . , 2989 
Sash and I)oor«, It<dler Skate Truck 

Sav.s <'arryiiii^ 30(»5 

Saish. I]iner^:«. ney, for Railroad Car 

Doors 2953 

Salrhei, M(»ney. N<»vel M<thod of Strap- 

l>inir to Messrrin«'r 3046 

Saw. rand. R»-sawinu: Dovioo for 3n71 

Saw, ('ireular. Cutting Floor Openings 

with ^... 2984 

Saw. I'lreular. <;ui<le for <'utting Tri- 

a n)^u1nr Strips on 3002 

Saw, Circtilar, M(»Idlng 1-read for 2!»34 

Saw c,uar<l. Cir«'ular, Safety, Pre vents 

r>aek Thrust 3014 

Saw, Haini, l.)epth OauK*' on 2933 

Saw Seltinu. Hainint-r and Anvil 2903 

Saw'S. Hand and Circular, Vise for Fil- 

111 ^1^ ■ ■•• • ■••■■•« ■•■■••■•«■•••••■•• 0"'lv 

Saws. old. i'roviflf JJood Stock for Tools 3n33 
Sawdust Foundation Levels Floor Lino- 
leum 2940 

Sawli«>rs«'. 'H.Mii-ral I'tility 28}Ki 

Sawhorsc. Tool Kit 2913 

Sawing. Pipe t'utt«r Marks Round Stock 

Sawing. Turning, and (Irinding Machine. 

Ci»mliinalion 3011 

SchfMtl P»n«>k. Po<-ket in Front Ot)ver is 

< *(invi>ni>-nt 2959 

Si-ale. Loi'kinir. Caliper with 2!»2S 

Siah- Pit, Kcpinn: Dirt 0\it 21*13 

S<al.'. Platf.irm. Imlines to Save Lifting 2963 
.Srisscirs, Cutting Har<l Sheet Rubber 

Sciss«»rs. Pair of, Usfd as Knvclope 

Sco.»p. Hand. Strong, Drip Pan Made of. . 30M3 

S«'oiitcr, ice p.nat. Aeroidane and 3042 

Jsi-raper Saf«'ty Pazor P.lade Device for 

.*^«-rapini: Pain-r fmrn Olass 2U78 

Scn-w Clamps. L'-atluT NVrcinh for 

'rii;)M"riiTr^ 3tHi6 

S«r.\v Kivcts. Hiilih-n. for Woodw<irk.. 29r.O 
S« Tt'W Thr.-ids. Kigcing for Orinding. . 21)88 
.^iT ws, l>tvi«»' f<»r Holding while 

ThriadiMir Thcni 2976 

Scri'ws. Mvcglass. I)».'vlce Prevents Loos- 

eiilUK of -'J<B 

S«-rcws. W<H»fl.tj i:.\pansi«»n Plugs for, 

Pa.-ilv Mail' 3't52 

S« r. wii'riv. r. T«»i»th«d Knrl Prevents from 

.'> 1) 1 1 p I r 1 1: - •• «i - 

Sraler. Envelope. I 'air Scissi»rs I'scd as 2m:<6 

.^•' -t, Saf'ly \\iti«I«>w <'li-aning 2M12 

.^■■If • M" nin .; * ',:* i a ' i> 1 »iiiir 2'.*54 

.»-.'i 1 -.1 i-u > nr-.I N'ltx, ordinary. Collar 

Si t -criws Math- fr«»in 3046 

S«\\«r «)i|ti,-ts. Dram «>r. Preventing 

Uoditits from Pntiiinu SOfiS 

Sha.l. . P.vtdxini:. Window Lamp with. 

Attiarts Attiiiti«»n 3i»22 

Sh'.l.y i:ii«.trii' I.iirht P.ulhs Painte<l 

i;la<k as Su))stiiut«' fi>r 3n92 

Shaft Ciiupling, <>uiekly Made 3025 

Shaft Hangers and Fittings for Small 

siM.p :.••,;•••• '^^^ 

Shafts. Moderate and High Speed. Rear- 
intfs of ;\;;*--^--, '^^^ 

Shafting and Machinery Allninf( Tool 

for 30«6 



ShaftinfiT, Exposed, Safety Guard for. . . . 
Shaftint;. Jig fur Drilling Holes at Knds 

of 

Shafting:. Machine, Fans on. Cool Work- 
men 

Shafting, Overhead, I^ollshing 

Sharpener. Pencil, with V-(Jroove Made 

from Files 

Shear of -Angle Iron for Vise 

Sheave Made from Iron Washers in 

Emergency 

Sheet Rrass. Inclose In Large Wrought 

Iron Pipe When Annealing 

Sheet Cutter, Rlueprint and Roll I'aper 

P.ox with 

Sheet Fiber. Bamboo and, Hollow Drill 

for Boring 

Sheet Metal ISench Dog. Handy 

Sheet Metal, Makeshift Tool Cuts Round 

Holes in 

Sheet Metal, Removing D«>nts fmm Auto 

Sheet Metal, Siddering Machine Nut to 

Sheet Metal Work, Small Floor Pit Con- 
venient for 

Sheet Rubber, Hard, Cutting with Scis- 
sors 

Sheets. Drafting, Cut Quickly fr(»m Roll 
of Paper 

Shelf, Dash, for Order T>ooki. on Auto.. 

Shelf. Folding, for Small Objects, Pho- 
tographic Background with 

Shellac. Carburetor Flout. s, L'H«*d with 
Gasoline May be Varnished with 

Shellac, Leather Pattern Fillets Set in.. 

Shelving. Steel, Test of for Dedectinn.. 

Shield, Erasing, Adjustable to Various 

Shields. Sanitary, for Shop Cuspidors.. 
Shift Ki-y, Knee Lever Actuates, on 

Typewriter 

Shingles Set by Gauge on Shingling 

(latcnel ..•..•.•..•.••...••••• 

Shingling Hatchet, Shingles Set by 

(rauge in : 

Ship. Mystery Sailing, as Window Dis- 



2'.«U 

2 '.MS 
3M46 



2972 
2971 

306'J 

snsn 

2'JC8 



2l*til 

3 ns* 



2!»55 
2:Mti 

3064' 

3022 

30:. »i 
2911 

.'{o;'3 



11). J 
)lay 



Shli)building Material, Cabb way ft)r 
J I a n ci 1 1 n g ...•.••.•......«••>.•.•••.. 

Shoe (.Junrfl for Shovel 

Shoe Polish, Liquid, Used as Auto Ra- 
diator Paint 

Shop I tin Econonii/.< s Short I^t■n^ths of 
Steel 



I ■ i • ■ 



Shop (^uspldors. Sanitary Shi-dd» for.. 
Shop Desk. Raising Increases Its I'^efnl- 



nesH 



Shop Devi«*e for Ad<lll««n of Fractltnis. . 
Shop Goggles, Rack and Case for Ster- 

ilizlng 

Shop Ladder Made of Pipe nnl Fittings 
Shop Lighting, Portalde Lamp. Hiuh 

Statidard f'T 

Shop or c.arage. Lnrgi- Grease Gun fur 
Shop or LabiM-atoiy. Trolby Rack for.. 
Shop Order P.ox Saves Time of Work- 



men 



■ « • ■ • 



Shop Refus.' Can, Sanitary, with PimK-iI 

\ ontroi i^ici .•••..•••••••••.•>.••■•• • 

Shop. Sniall. Shaft Hangers and Klttinu.-* 

for ...,.,......•...•.•••••••••■•-••■• 

Shop Tally Cards, Tin and Cellubiid 

Cover Prote<'tH 

Shops. Small. H:iiif'liti'r Lonir PlofS in. . . 
Shot. T:ag of. Spark Plugs Cleaned with 
Shoulder, Eyeshade Safely Carrbd 

X.Tnder ..••.. .,.•...••••••••••••■ 

.^'hovel. Shoe Guard for ■ 

Shovels. Twi>. I'sed as Post Hole Au'.;«'r 
Sideboard, old. Artist's Cabinet M;ulo 

f roTu .• • • 

Siirhts from Old Rifle, Builder's Survey 

Ij4»v*"1 with ,•... •• 

Sign, Color Chanu'lng. Inexp.'nsive ... . 
>'iKn, Danmr. for I'nsafe Grinding Wheel 
Slirn. Win P.e Pack, Variable. Quickly 



3>i'U 
2:h»T 
21GS 

2'.«:t6 
2?*'<'.* 

304:> 
3e;i«i 

29 s? 

2'.oi2 
3« ^.=> 

30i;j 

2'.M7 

2:«M» 

2;»s«' 
2;«,*i » 

2'.*:?" 
■::»7:: 

289;; 
28;''« 

3it38 

3021 

3i>62 

298ii 

2'*6T 
3MS5 

21*60 

• »*■*■■ 

2977 
2!»13 



Made ^ , ^ _ 

Sli?n.s. Cloth. Quick Drying Paint f«»r.. 

Signal. Bell. Calls Automatic Machine 
()perator • •••...••• 

Sink for Washing Blueprints. 

Sink Stoppers, Rubber Covered Instru- 
ment Knobs Made from 



3023 
2919 



29C3 
S89t 

S050 



3107 



Sketches, Ink Preliminary, Draftinsr* 
Prove Economical and Convenient. . . . 

Skimmer for Removingr Slagr from Molt- 
en Metal 

Slag:, Skimmer for Removingr from 
Molten Metal 

Sled. Boat, Aero Propelled 

Sleeping lioom. Converted, Weather Cur- 
tain for 

Sliding Base. Structural Steel, for Motors 
and Machinery 

Sliding Caliper, Special. Useful on Many 
J obs 

Slip (Sear Minimizes Breakage of Teeth 

Slip Stones, Holder for 

Slipping of Belt, Canvas Overcomes 

Smoke. Tobacco. Fumigating Plants with 

Smokestack, Iron, Blown Down, Rein- 
forcing 

Snow. House Moved Over with Make- 
shift CapHtan 

Snowfall. Heavy. Gate Adjustable to.... 

Sonp Used in Bag Improves Auto Wash- 
ing 

Soapsuds Reduces Carbon Deposit in 
Compressor 

Sot.'ket Wrench, Adaptable 

Socket Wrench, Flexible 

Soldering Furnace, Improved Charcoal. 

Soldi- rinK Granite Ware, Simple Method 
of ...: .-•••i- 

Siddoring Iron, Bushing in Handle of.. 

SoMi'Ting Iron, Improved for Joining 
Spl Ires 

S<»ld» ring Iron, Smooth, Transmits More 
Heat 

Soldi-ring Machine Nut to Sheet Metal.. 

Spark IMu^s Cleaned with Hag of Shot 

Spark Plugs, Stock of, Kept Safely in 
K'icks • ...«......•.•......••■.•••.. 

Speaking Tube, brchestra IMt Rail Used 

S pVrt a oles. Magnifying Eyeglass Fitted 

with •.••:•• 

Spet-H. Hydroplane Catamaran Built for 
Spe«<i Indicator Counts Turns on Wire 

r.iil • • . • 

.^speeds. Automobile, Formula for Calcu- 
lating V • \' • 

Spifler for Cutting Large Plp« In Lathe 
Spindle. Drill PrcHs, Babbitting Drill In 

Avoids Heavy Work. . ... ............. 

Splndl'J*. Small, Steel Roller Lathe Dog 

for Making Vi" 

Spln»». Soldering Iron Improved for 

.loining • • • • • • • • • • . ■ • 

Spool. Cut at Middle, Provides Two 

Knobs • «••■*', 

Spot Welding Machine. Eleotrio. . . . . . 

Spotlight. Auto. Electric, Arranged for 

Easy Focusing . . . •.••••,; 

Sprayer, c;arden, of Varied Uses 

Spring Clip Locks Rolled Measuring 

Ta oe .(..•■*..•••••..**..■..**** 

Spring Steel Strap, Brake Band Repaired 

with ' 

Springs, Auto, PrpPer Care of... ... 

Springs. Auto, Simple Device for Lu- 

brirntlng ; • ■ •■•■■••; 

Sprinkler. Barrel, for 9."»n^ Ro,^<^;; • ; • 
S|)rorket, Bicycle, Boat's Wheil Made 

from • ; • ; V • i 

Spruce. Japanese Finish for. . . ..... • . • ■ 

Stair Tread, Hinged, Electric Switch 

Controlled by jl; • ■ • • ; * vi * * ■ * 

Stakes. Marking. Wedge Shaped, Prove 

Superior .• • • vi* "^i 

Stand for Stacking Irregular Castings.. 
Stand. Janitor's, Portable, for Cleaning 

Equipment v ••• i* 'A'.* 

Stand Quickly Made^ for Lathing. ... . 
Stand, Valve and. for Inllating Tires 

Quickly :;••,* / * ' oV," ','. 

Standard. High Portable Lamp, for Shop 

Lighting ■ • • ••••••••,*•,•• 'fv' * */♦ * 

Standard Shapes. Time Saved In Draft- 
ing Duplicate Parts by Marking... .. 

Starters, and Generators, Automobile, 

Locating Trouble In '•i--"U'':'-" 

Starting Handle for Small Gas Engine. . 

<^team. Measuring Velocity of. . . . ..;■ • • . • 

SteaS Muffler for Injecting Into Water 
Tank 



3076 

2948 

2948 
3042 

2895 

2945 

3049 
3041 
2892 
2931 
2930 

2973 

3051 
3001 

3077 

2894 
3038 
2916 
2006 

3040 
2947 

3094 

2923 
2916 
2988 

3070 

2923 

3069 
2925 

2977 

2899 
2'J56 

3062 

2966 

3094 

2891 
30 J7 

3064 
291S 



3081 



3ftr>o 

2931 



3032 
29.50 



2910 
2917 



2938 

2r»!>0 
2898 

29:12 
2919 
2980 
2944 

3<iOR 
2998 

3061 



Steel Columns. Old, Reinforced by Con- 
crete Casing 2994 

Steel, High Speed, Tool Holder for 2927 

Steel Roller Lathe Dog for Making 

Small Spindles 2966 

Steel, Shop Bin Economizes Short 

Lengths of 2947 

Steel Strip, Small Groove Plane Made 

from 3069 

Stencil, Wire (Jauze 2993 

Stencils, Curved and Straii^ht, Using.. 3014 
Steps, Collapsible, for Hoarding P.oat.. 2919 
Stereopticon Lantrrns, Incandescent 

Lamps Used in 2949 

Stereotyping without Special Apparatus 21)96 
Stick. l*ill Wox on, Engine Nut Recovered 

with 2971 

Stock Racks for Rods and Pipes Quickly 

Devis.Hl 3005 

Stork Room. BaMoment, Ropes Fed 

through Floor from 2^56 

Stock Room. I^ainps for, Shifted Along 

Horizontal Wire.s 3049 

Stock, Round. Countcrbore Ground 

Quickly from 3032 

Stock, Round, Pipe Cutter Marks for 

Sawing 2994 

Stokers' Boiler Furnace Inspection 

Stool, Metal, Cu.shion Scat Folding 2y55 

Stop Collar, Riveted, for Pipe Conneo 

lion to Fhi«' 3081 

Stop, Hinge and. Combined, for Cellar 

Doors 3n2r» 

Storage l{att<ry. r'arrying Tool Hox in.. 2noo 
Storagf 15atterii'S, Device Aids in Fill- 

lift f^ ••*«••••«*•■••«••■■•••■•■•••••••• ■•'^1 

Storage r«*n;ir, I^ound. f<»r Farm 30:U 

Sttive. Charcoal Heating, Mfidc of 

Flowcrpi»tH 2976 

Stove Damper, Uevue ft>r Opening 

Handily 3022 

Stove, lOlectric, Nonwarping Fixing 

Tlate for 2937 

Storing Miejt Wa.^her.s without I>amage, 

Tray for 2936 

Stiive Lid Lifting Lug Repairi'd with 

Wire :<"r>l 

St«>ve IA(\ {'aviX ti» liepair Fni-«:e 2^72 

Str.'iight«'dge, Rule or. Adju.<tal>l»- (.laugi- 

for 3<inl 

Strap. Font rressure, Aid In Filing.... o"tJl 
Strap. Spring Steel, IJrake I'.and Ue- 

pair.d with .^''r.f* 

Str»'ani. Mea.suring iho Velocity of 2'.«I»S 

Street Car Gong.^, <)i<l, r.«. »! n.s Hanl- 

war<» Trays 290'.' 

Striki- TJoard for T.ampinii and t'rowning 

Rnad 2'Jl'» 

Strings or <'or(ls. SIi"M. I5un«ll<- »>f. 

liound. r»o«l as TJnisli or Swnb 2S;'9 

Strip, Steel. Small < I move I'liiiM- Made 

from 3"'*:» 

Strips. Iron. r«rit C(»ld. ]M:i<ksmith*.'i 

Tongs Made nf .'{olG 

Strips, Triaiii:iilMi-, <;uid«' f«tr <'uttint; nn 

Cireular Saw :'.'"•- 

Stripe. Tainted, file df R'-ds Ti Mte.t«d 

Stro]». Wliet.-ton*' ami. Kfpt Ilan-iily in 

il'-neh Urnwfr 2:»0l 

Strui:tural .Ste.l Sliding H.-is.- fur Motors 

and Machinery 2IM5 

Stud Rnlts. Heavy, Ueniov.d with Lath»' 

I>ou antl L«'Vi r .'1"^J 

.<<tuf!irig llox, .\iT- Tump. IC»i);i1t' for .SimT 

Stump r.«»rimr Ma«'iiiJ»e, Hoirn maile. Aid 

to S.ttltTS :'-"R' 

.'^nhmnritie I'hrisf im i>ispl:iy \Vn'.d«»\\ . , . -!«»".1 

SnppiM't lUr I.«'nir Work in Visi- 2'.>r.» 

Support. 'I'rav'lip.g rulley-and-IIangi r. 

>i T A n \' i I —.*-<) 

Siirfare. K<iu>:li. Wire Mi sh tn Make. f«»r 

Concrete Walk 2:«7:{ 

Surfai .-. Wi-rkiiur, <;oo(l. Drafting Triiile 

Covered with H»avy Taper Has 2f^07 

Surfacing Typewriter Tlatens with 

Sandpaper 2*ri*\ 

Surg^-ry — Headli»r)it as Kmergi-ncy Lamp 

for Opc?ratlng R'"»ni 2S'.il 

Survev I^f»vel. lluild»'r's. wit!» Sights 

from Old Rifle ^'rr^ 



3108 



Survfyor's Instruments, Rack Safe- 

►Survi'yor'fl Level llepair for Broken 

Cross Hnirn In 3061 

Swab, Brush or. Bundle of Short Stringrs 

or Cords, Bound. Used as 2899 

S\veei)inK:s, Chips and, Can for Kecover- 

Ing (.)il from 2964 

Swine Ciifet»-ria in Barrel 2992 

Switch, Kli'ctric, Controlled by Hinged 

i^Lcx I r 1 r(.cici ••!••• ■•••i«*i*«a«»«««»«* 2tf«^vo 
Switch, Kleetric, Mountt.'d on Ceilinff for 

Safety 3088 

Switch. Knife. Metal Case with LIxternal 

Control fnr 3033 

Swiiihhoards, rockets on for Memos of 

Special Calls 2991 

T-Squaro, Attachment Keeps Rifirid on 

Jioard ; 3071 

T-S(|ut»re, Bra.ss (Juide Strip for 2972 

Table. Apple f'ackinpr. Mounted on 

Wheels 2976 

Table, t'ase at End of. for Blueprint or 

Drafting Paper Kolls 3086 

Tabl«', Draftinjr, Covered with H«'avy 

»'aper Has <iood Workinp Surface... 21*97 
Talde, Drill Pns.s. Supports Toid Tray.. 3U08 
Table. Folding, Itobe Hack and Extra 

ConiparliniMit in Automobilr- 3015 

fable for Mounting Drawings on Muslin 

or Barking 2914 

Table Frame, Strong, Quickly Made... 3059 

Taekle for H(»isting Heavy Barrels 3036 

Tally Cards, Shop, Tin and Celluloid 

i'over Protects 3062 

Tank, Cold Wat«r. Parallln Repairs 

Small Holes In 3063 

Tank Fili»r <'ap. Square Wrench S«at 

Fitted on 3052 

Tank, (rasolim-. Special Outlet on Pro- 
vides Reserve Supply 3077 

Tank. Water Mullier for Injecting Steam 

intc» 3061 

Tanks, Oil, Runway over. Saves Lifting 

Tap That P.iiids Must be H. moved 3h04 

'i'apeline, Urokon, Rapid and Accurate 

Repair of 2955 

Tap«'liiie. Matui.v <>ne Man Method of 

Using 3<«54 

Tapping Small Machine I'arts, Device 

for 2928 

Te« th, Brok«n, Rfpairing in Fiber or 

Paper <:«ars 2955 

Tf'f-th. Pencil Held to Dete<ts Knt»cks in 

Tnolosfd Machine 3048 

Tet'th. Slip Oear Minimizes Breakage of 3041 
Telephony — Pock«ts on Switchboards for 

Menu»s of Special Calls 2991 

Ti-mplate, Wrench, Saves r>raftsman*s 

Time 3066 

Tension Key, Machinery, ("ementing 

- iaps around 2943 

Terminal P.oxfs, Clij) Holds Door of, 

during Tests 2979 

Tpst Box for Electrical Fuse Cartridges 3041 
Thread, Loose Wooden, Making Fit 

Tightly 2896 

Threads. Cutting A<'<'urately on Small 

or Thin Pipe 3020 

Thrust In Oear Shaft, Ball Bearings 

< )vercorne 2929 

Thrust Wear in Punjp, Bronze Disk 

Takes Up 3061 

Thumb Nuts, Worn Brass, Hammering 

Tightens 29B4 

Tickler for Priming Carburetor 3063 

Tile. Drain. Method of Handling 2909 

Tile, Hollow. Wall Construction, Using 

M.'tal Hon.ls for 2968 

Tile Ma<'hine, Concrete. Homi-made 281*5 

Timekei'i)ing Clock, Shop. Decimal Dial 

f.n 2913 

Time Saving — Drafting Duplicate Parts 

by Marking Standard «?hapeH 2944 

Tlnie Saving — Large Whei'lbarr«)w In 

Cleaning Wood Shops 2978 

Time Saving — Revolving File Cabinet on 

Double Desk 2973 

Time Saving: — Shop Order Box Saves 

Workmen 2899 

Time Ravlng--Solderlngr Wrought Iron 

Riners by Dipping 2991 



Time Saving^Wrench Template Saves 
Draftsman's Time 

Tin on Ax Handle Saves Wear 

Tip Boxes Measure Concrete Materials 
Economically i 



Tipping Cradle for Carboys. 
Tire Economy, Automobile, 
on 



Suggestions 



T re Fabric, Device for Cutting, on Bias 

rire Tube Punctures. Small, Repairing. . 

Tires, Auto, Pointers on the Care of. . 

^ ,^'^ .X'alve and Stand for InHating 
Quicklv 

Tongs, Blacksmith's, Made of Iron Strips 
Bent Cold 

Tonneau, Auto, Foot Rest Locker' Built 
into 

Tool, Adaptable, for Machiniiig'circiiiar 
Curves on Lathe " 

Tool. Alining, for Shafting and iia- 
chlnery 

Tool Box, Carrying Storage Battery in.. 
Tool Chest and Trestle. Combination, 
Folds Compactly 

Tool for A|)plying Hose Clamps Viand'ily 
in \ ise ' 



3066 
21«49 

3o8u 
2993 

29*o 
289J 
i'l«::9 
21*74 

29 1:* 

3046 

3010 

3016 

3 06 5 

3i<6u 



Too for Fitting Piston Rings 

lool for <..rasping Small Machine Parts 
Tool for Soldering Automobile Radiators 
Tool, Hand, for Making Mortise-and- 

Tenon Joints 

Tool Handles, Small. Old Faint Brushes 

Provide 

.T^*^} UV?^^^J ^i*** ^^f^^ ^peva suei .*.'!.'.' ; 

Fool Kit, Sawhorse 



3<il4 
2;e.7 

2*.'52 
2960 



Tool. Makeshift, Cuts Round Holes iii 

Sheet Metal 

Tof.l, Rabbeting and Grooving, of'wide 

L se ■. 

Tool Rack. Portable, for Mill Room Aids 

In Checking Up Tools 

Tool Rack, Trolley, for Shop or Lab- 

(»ratory 

Tool Room. Cutting Pliers for.'.*.'.".*.'.'.* 

Tool Tray, Drill Press Table Supports.. 

Tool. WMre Skinning, of Handy Size.. 

lools, ohl Saws Provide <.;ood Stock for 

Tools. Portable Tool Rack for Mill Room 
Aids in Checking Up 

Tools, Wood Turning, Holder for '/.'. 

Torch. P.lowpipe, Small, without Com- 
pressiMl Air 

Torch for Burning Off Old Paint 

Tracing Pap.-r, Typewriting on, for 
Blui'print Reproduction 

Tracks, Railroad. Handcart for 

Tractor. Small Power l»lant, Made of 
Lngine and Mower 

Traveling Cram- for Farm 

Traveling Pulley and Angle Support at 
Anvil 

Tray, Tool. Drill Press Ta!»le Supports 

Tray for Storing Mica Washers without 
Damage 

Trays. Hardware, Old Street Car Gongs 
Ustd as 

Tread. Hinged. Covers Puddle at Worn 
Doorstep 

Trestle, Combination 
Folds Compactly . . 

Triangle Holder Aids In Inking Draw- 
ings 

Triangles. Crosahatching Prevents Slip- 
ping on Drafting Board 

Triangular Strips on Circular Saw, Guide 
for Cutting 

Trolley, (\ible. Rides Over Guy Wires 
in Its Path 

Trolley Tool Rack for Shop or Labora- 
tory 

Trouble. Locating. In Automobile Start- 
ers and Generators 

Troughs, Flumes or. Concrete Liners 
Overcome Wear at Turns In 

Truck. Auto. Makeshift Method of Lift- 
ing Out of Rut 

Truck. Barrel, Made of Pipe and Fit- 
tings 

Truck, Barrow. Pivoted Rear Caster Im- 
proves 

Truck for Canoe or Small Boat.. .*.*.'.'.'.' 

Truck. Roller Skatot Savea Carrying 
Doors and Sash ..T 



2i»j: 

2:«13 



3i.>88 
ZOifO 
3041 



28!':t 

2!«lo 
30OS 

3o»ii; 
3i»:i3 

3041 
2 9:. 6 

3rigK 

2:«i«3 

2982 
3e«»7 



29it.^ 
2983 



Tool Chest and. 



292S 
3tMt^ 

2936 

2969 

2996 

3060 

2923 

2979 

3002 

2999 

2893 

3038 

3078 

2ffS 

3087 
3883 

3f05 
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Trucks, Handle Forms Coupler for Train 
of 

Tube and Water Level Indicator, Home- 
made 

Tubt^ or Bottle, Glass, Cutting 

Tube, Speakingr, Orchestra Pit Kail Used 

Tul»inf; or Rods, Polished, Vise Pads for 

Tubing-. Weigrhted, Drop Plumb Kob of 

Turning, Sawing, and Grinding Machine, 
Combination 

Turnv. Speed Indicator Counts on Wire 
CoiU 

Turntable for Small Garage 

Type, Hubtier^ List Printing Machine for 
Use with 

Typfwriter — Typewriting on Tracing 
Pap<-r for Hlueprint Reproduction.... 

Typewriter, Knee Lever Actuates Shift 
K«^y on 

Tyjie writer Platens, Preventing from 
1 becoming Grooved 

Typewriter Platens, Surfacing with 
Sandpaper 

l-r.olts. Practical Uses for, and Rig for 
Forniliiif Them 

Undercutting Mica on Commutators, De- 
vice for 

Uiiivvr.sjil Chuck, Damaged. Repairing.. 

V-Ornovo. Pencil Sharpener with Made 

from Files 

Varuuni Cleaner, Wire Protective Screen 

IruTfiiisea L'sefulness of 

Valve and Stand for Inflating Tires 

Oulckly 

\'Mive, AnKle, Low Pressure. Homemade 
Valve. Auto Knpine, Loose. Leather Cap 

Remedies 

Valve Frees Steam Radiator of Air 

Quirkly 

Valv«-8. Pointers on U.^e of 

Varnish, First Coat, Benzine in Pre- 

v»-nts "Crawling" 

Vegetables, Rack for Washing 

Vtfliifles. Motor. (Jrade Indicator for.... 
Ventilation — Ventilating Door on Roof 

« »p**n**d from (Sround 

Ventilator. Double Hood, Draws Fumes 

Away Quickly 

Vise f«»r Filing Hand and Circular Saws 

Vise, Gripping Jaw Device for 

Vise, Handy Pller Used on Piston Rin^s 
Vis«' Pads for Polished Tubing or Rods 

Vise. Pipe, Substitute for 

Vise, Plli-r, Handy. Used on Piston Rings 

Vise, Support for Long Work in 

Vise. Sh«-ar of Angle Iron for 

Vise. Tool for Applying Hose Clamps 

Handily In 

Vulcanized Joint, Attaching Hose Coup- 
ling with 



Walk. Chipped Grooves Drain Rainwater 
from 

Walk. Concrete, Wire Mesh for Rough 
Surfacing 

Walks. Concrete Borders on Protect 
Grassplots 

Wall Construction. Hollow Tile. Using 
Metal Bonds 

Wall Pockets for Storing Rivets and 
Small Hardware 

Wall Receptacle, Remover and, for Bot- 
tle Caps 

Wardrobe, Canvas Covered, Protects 
Workmen's Clothes 

Warning Gong, Automatic, for Vehicles 

Warning Gong System for Freight Ele- 
vators 

Warning Horn at Sidewalk Garage Door 

Washbasin and Concrete, Charcoal Forge 
Made of 

Washbasin Faucets, Pedal Controls for 

Washer Holds Bolt from Turning in 
Clamping Groove 

Washer on Handle of Brush Used in 
Overhead Work 

Washer on Neck of Bottle Containing 
Poison 

Washer, Thin. Filing Down 

Washers. Angle Leather, Stop Oil Leak- 
age in Crank Case 



3<.>74 
2904 
3000 

•-".*:. 9 

.'928 



L'lMl.'s 

j;»i»o 



l'!MH 
l^'Jll 
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Washers, Compressed Air Punch for Cut- 

2930 tinj,' 2917 

Washers. Hard Sheet Rubber, Punching 

3086 by Hand 2920 

2972 Washers. Iron, Sheave Made from, in 

2923 Emergency 3069 

2916 Washers, Metal, Thin, Cuttinp by Hand 2998 
2944 Washers. Mica. Tray for Storing with- 
out Damage 2930 

3011 Washers, J'iston, Cupped Leather, Mak- 
ing 2890 

2977 Washing J.Jottlts. Chuck on Enierv 

3079 Clrindi-r IJsx-d for 2991 

Washing Vegr^tables, Rack for 2903 

2932 Walvr and Feed Heat«r. Farm, of Con- 

cret.- 3016 

2982 Watf'i- and Tube Lt-vel Indiralor, Honie- 

nijjde 3086 

3049 WattT Barrels. Casltrrs on Promote Fire 

Protection 

2980 Wat.r Filter, llarrel 

Water Hose, Device for R«i)alrin>=ir 

3026 Wat»M- .rack«.>t, Air Pumprd through 

Cools <.Jasoline Motor 

Water Jacket, <!as Engine, Tempor.Trv 

3090 Pump for (^oolinff 

Water L»'vel Indicator. JIi>ih jjnd Low... 
2969 Water. Muriatic Acid in Krslores <.U'lo 

2896 Lea f 

A\'at»'r I'ipes, Hot Air H«.ul«.'r I'rot'Cts' 
from Cold 

2972 Wat.-r, IMa.ster of Pari.s Sprinklrd in 

Yields Smooth Mixture 

2996 Water, Soapy, on Prtssure Pipes Lo- 

<-.<ites Lealts at .loints 

2949 Water, Stream of, lllast for Forpe fr<.ni 
3602 Wat«r Tank. ('ol<l, !';> ratlin P.epairs: 

Small Holes in :jo63 

3054 Wat.r Tank, Mutller for Injecting Stearn 

into 

3069 Wat.r Tank. Small. Ti. pairing: H>>\e in 

2969 Wa.x I»atlerns f<ir MalvinM I'L'ister Mold.-- 

Wax Prevents Cli-als fr<im St i«kin« . . . . 

2987 W«'athi-r Curtain for C«niV(.rted .Sleeping: 

2903 Room 

2966 W.-atht-r Proof Li«ht Fixture, ClieJi)lv 

Made .". 

3018 Weiuht, Countincr Smsill I'arts-l.y 

Weiuhts. Pap. r, P;nl«l» d ami l-'I-xibl- . . 

2940 W»-lilinp Machine, Spot. Elect ri<- 

3073 Wht'el Arran;;em.'nt for J)iyinpr lUue- 

2953 Wheel. P.oat's, Made from Picvclo 

2916 Spro«;k«-t ; . . . 

3066 Wh. cl. l.arpe, Refaeod on Lathe Ui^ud 

29.'>3 as f Irindf-r 

2919 \Vh«el. I'nsafe «;TinjIinK. I>anK»=T Si^n f.-r 
2974 Wh« f-lbarrow Fixture, LM«M«-r with, for 

Repair ^\'f^rk 

3014 Wh.elbarrow. L.iipc. S.jvis 'I'ime in 

CN-jininjj: W(»rk .Shop 

3010 Whelstoni' and Strop Ivrpi Ilandilv in 

Ceneh Drawer ". . . . 

Whistle, Fire nv Warning. Operate, i i,v 

3023 Ele<tric Release W.ipht 

Winch, (Jrinder as, for Hoistirjy: Coui;t»:- 

2973 sha ft 

Windlass. Compressed Air Motor TmiU 

3059 Operates 

Window Cleaninp: Seat, Safety 

2968 Window Display — Air Scoutin-j: ^iv^-r 

Rattlefields :{(i7l 

3025 Window Display, Movinp: Hand Draws 

Attention to :{(i.|S 

2957 Window Display, Mystery Sailing Ship 

as 2'.'R'« 

2982 Window, Display. Submarine (Miase in.. L':»r,l 
3089 Window Lamp with Revolving: Sha.le 

Attracts Attention .'?ft22 

2984 Window, Novel I.>isr)lav Wheel for 3aL».'; 

2943 Window. Safety, Cleaning Seat 2912 

Winter Tourinp, Devices That A<ld Ooni- 

2063 fort to 3"23 

3001 Wire Acros.s Lamp Reliphts Acetylene 

Flame 2984 

2962 Wire Coll, Speed Indicator Counts Turns 

on 2977 

2904 Wire Cutter. Foot Lever, Made of Plier 2904 
Wire. Electrical or Other. Roller Rearing 

2898 R«*el for ". 2959 

2946 Wire. Fence,* Device ' for * TVfrhtenin^.' '.'. 2919 

Wire (lauze Stencil 2993 

3031 Wire, Heavy, Soldering Joints in 3068 



3076 
29r,7 
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:>>57 
2910 

XOMH 
2913 



3 077 

297s 

2961 

3008 

2970 

2910 
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Wire Mesh, Device for Unrolling and 
Measuriner Handily 2996 

Wire Mesh for Rougrh Surfacingr Con- 
crete Walk 2978 

Wire Netting:, Pipe and, Portable Base- 
ball Backstop Built of 2981 

Wire, Roller Bearinff Reel for Electrical 
or Other 2959 

Wire Scratch Brush, Small, Handy in 
Soldering: 3021 

Wire Screen, Protective, Increases Use- 
fulness of Vacuum Cleaner 2996 

Wire Skinning Tool of Handy Size 3066 

Wire. Special Bobbin for Winding on 
Rings 3092 

Wire. Stove Lid Lifting Lug Repaired 
with 3054 

Wire Tools for Laboratory and Work- 
shop, Homemade . .- 3070 

Wire, Woven, Novel Foot Bridge of... 2988 

Wires Hinged Insulator Brackets Pre- 
vent Breakage by Swaying 3000 

Wires. Horizontal, Lamp for Stock Room 
Shifted Along 3049 

Wires, Line, Methods of Testing Polarity 
of 3087 

Wood— Oak Easily Spotted by Machine 
Oil 2974 

Wood — Japanese Finish for Spruce 2917 

Wood, Hfire, Gilding on 3091 

Wood Finish Polished Black 2920 

Wood Finishing Materials, Paper Drink- 
ing Cups a.*! Containers 2930 

Wood In Lathe. Back Rest for Supporting 3013 

Wood Turning Tools, Holder for 2956 

Wooden Clamps, Refacing Jaws of 3010 



Wooden Posts Renewinir with Concrete 3013 

Woodshop, Small liairnet Useful In 8037 

Woodwork, G«rden Hose Rollers for 

Graininer 2910 

Woodwork, Hidden Screw Rivets for. . . . 2950 
Work, Device for Centering, on Boring 

Mills 3017 

Work, Light, Automatic Hammer for. . . 2962 

Work, Long, Support for, in Vise 2919 

Work, Repair, Ladder with Wheelbar- 
row Fixture for 3077 

Work, Vertical, Notch Gives Three 

Point Bearing on 2912 

Workben'Ch for Use Singly or In Multiple 2924 
Workman's Belt, Holder for Harking, 

Punches Strapped to 3062 

Workmen, Fans on Machine Shafting 

Cool 2948 

Workmen, Shop Order Box Saves Time 

of 2899 

Workshop and Laboratory, Homemade. 

Wire Tools for 3070 

Workshop, Small, Heating by Means of 

Blowtorch 3056 

Wrench, Handy, with Drift Pin Handle 2998 
Wrench, Leather, for Tightening Screw 

Clamps 3006 

Wrench, Monkey, Used In Drilling Holes 

in Small Pieces 3064 

Wrench Seat, Square, Fitted on Tank 

Filler Cap 3052 

Wrench, Socket. Adaptable to 3038 

Wrench, Tap and Reamer, Quickly Made 3073 
Wrench Template Saves Draftsman's 

Time 3066 
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Vertical-Dnim Windlass Made of Old Barrel 



^Ha practical windlass was made 
^BrV to liaul 3 small sailboat from the 
^Jnirater, and the method uf cocistruction 
^Hs so simple that many other uses can 
H Iw found for this 
type of rigging. 
The boat was ar- 
ranged on skids 
with the usual 
rollers, and the 
hauling rope was 
fastened to the 
bow, as shown, 
[ty steadily wind- 
ing the rope on 
the barrel drum, 
the craft was 
drawn from the 
If a t e r without 
hnger of dam- 
and then 
JEbvcd to the de- 
sired poMtiun oti 
land. In this in 
stance, the hea\ \ 
i ro n pipe, "i' 
which the drm 
pivots, was SI I 
into the ground 
^^Aiis is a handv 1 
^^^bethcid in many 
^^Kses, but where the 
^^Brifted from place to place frequently 
^^K is best to set it on a substantial foun- 
^^nalion of timber. 

^^ A strong barrel was used, and the 
bands were set tightly after both heads 
had been put into place. A cross arm 
slipped over the iron pipe serves as a 
bearing at the bottom, and the top of 
the barrel is reinforced with 3 by 4-in. 
|iirccs, as shown. An iron plate caps 
■ &JBPB. Tfat push 



By C. S. green 



^^v a I 
^|Kove 




indlass is to be 



bar is made to be removed handily, 
and can be set shorter for use in lim- 
ited space. When heavy loads are to 
be handled, an additional push bar on 
the opposite side 
can be used. 



Accurate Method 
of Setting Thread 
Tool in Lathe 
A thread tool 
may be set ac- 
curately in a lathe 
by the following 
method; Set the 
lalbe centers care- 
fully in their 
usual position. 
Turn a cold-rolled 
steel plug, 1 ill. in 
diameter and the 
length of the 
piece to be 
threaded. Cut a 
deep groove, the 
shape of the 
thread groove to 
be cut, in the 
plug, using the 
tool in the ordi- 
nary manner. Then reverse the plug, 
end for end, and fit the thread tool in 
the groove. The extent to which the 
tool is out of alinement is thus shown. 
The tool is then adjusted about one- 
half the extreme extent of the error in- 
dicated. The groove is next cut 
slightly deeper with the tool in the new 
setting, and the plug again reversed on 
centers. The tool is then fitted into 
the groove, and the process repeated, 
if necessaty. — F, Shrier, Derby. Coatv 
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Device for Lifting Barrels 
to be Emptied 

It is found cumbersome to handle 
heavy barrels of liquid to be poured 




HtlTv Bamli of Liquid are Handled Baiilv 
b]r One Man wit6 Thia Arranitmcat 

mto an overground tank, and the de 
Mce shown in the sketch was built so 
that one man can easily handle the 
barrels. The barrel is rolled onto the 
cradle of strap iron and hoisted by 
means of the tackle. It rolls along the 
angle-iron ways to the splash plate, 
where it is emptied. This plate causes 
the liquid that is splashed around the 
tank opening to flow back. — Otto Kraft, 
Chicago, 111. 

Adjustable Leg for Table 
or Bench 
For use on floors that are not level, 
or which have depressions, a table or 
bench leg that is 
1 adjustable is a 
con ve n ience. 
One of this type 
can be made out 
of pipe fittings, 
as detailed. A 
flange is fastened 
to a suitable 
length of pipe 
and the upper 
flange is set on 
to give room for 
adjustment. By 
the use of a pipe wrench, or other 
means, the leg is set to the proper 
height and fastened in place. 




Tin Foil Winding on Bulb Intensifies 
Electric Light 

A handy way of increasing the power 
of an incandescent lamp which is to be 
used over a small area is to cover the 
upper portion of it with a winding of 
tin foil, held in place with tape. The 
tin foil acts as a reflector, concentrat- 
ing the light at the lower end of the 
bulb and making a shade of the ordi- 
nary type unnecessary. This method, 
resorted to as an emergency kink, 
proved so successful that its use was 
continued. — Ernest Schwartz, Brook- 
lyn, N. Y. 

Tool for Packing Wires in Slots 
of Motor Fields 

In winding or repairing motors of 
the type known as "semi-inclosed slot 
motors," it is necessary to use a special 
tool to pack the 
wires tightly. 
Such a tool must 
have a thin 
shank, so that it 
may be operated 
through the slit 
between the 
teeth, and yet 
have a flat end 
to act as a tam- 
per, as shown in 
the sketch. This tool, nicknamed by 
most motor-field winders "doodlehop- 
pers," can be made from a brass rod 
of rectangular cross section, all the 
work being done with a file. The gen- 
eral shape of the tool is as shown, but 
the dimensions should be adapted to 
the work in hand. 

Check-Out Board Helps Locate 
Mechanics in Shop 

Shop or office business often takes 
an employe to another department 
than his own for a short time. While 
he is away the foreman, or other of- 
ficial, may want to communicate with 
him without delay. As an aid in lo- 
cating absent men, a check-out bowd 
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is used with success in a large plant 
Each man in the department has a 
hook on the board, his name being 
placed under it. When he leaves the 
room for another department, he 
writes the fact on a blank shipping tag 
and hangs it on his hook. If an em- 
ploye is absent from business entirely, 
the cause of his absence and date last 
at work are written on a card and 
placed on the board by the shop clerk. 
Thus by referring to the chcck-uut 
board a record of the absentees is at 
hand. 

Bushing Fitted Snugly by Knurling 
or Roughening Surface 

Xot infrequently bushings become 
loo.-^e, or arc machined slightly under- 
size, and some 
mechanics use a 
cold chisel o r 
prick punch to 
roughen the ex- 
terior surfnce, 
causing projec- 
tions w ii i c h 
make the bush- 
ing stay in plricc. 
A better nu-liio<l 
is to replace the bushing in the lathe, 
and increase the diameter l»y using a 
knurling tool on the exteriuV surface. 
This increases the diameter sufficiently, 
even when the bushing is '.'fj in. under- 
size. It makes a better job than the 
first-mentioned method.— G. A. I.uers. 
Washington, D, C. 

Old Gaskets Sawed Out 
from between Flanges 

Often when a leaky g.asket is cji- 
cnuntered in a flange-joint pipe line. 
the pipes are so firm that the fianfies 
cannot be jjried apart to permit the 
really removal of the old gasket. In 
such instances the latter can. after the 
bolts have been removed, be cut imt 
with a saw, preferably one which has 
been discarded as unfit for regular use. 
It is essential that the adjacent faces 
of the flanges be clean before the new 




gasket is inserted, otherwise the joint 
is likely to leak. Where possible, the 
flanges should be forced apart, so that 




tbcy can be scraped with a chisel. 
Where this cannot be done, the saw 
can be used as a scraping tool. In set- 
ting the bolts, ill! should lie tightened 
to a]jproximately the same tension. 
( Itherwise. iiiiecpial strains may result, 
causing the joint In leak, or the gasket 
to bl'.w out.— C. C. Williams. Des 
Moines, la. 

Rattling of Automobile Doors 
Overcome by Setting Hinges 

The .loors of many automobile 
boclifs. particularly the light cars, 
loo.scn up after considerable running, 
and cause a disagre.able rattle. Rub- 
ber-head nails, or strips of rubber cut 
fnini inner titbi-s. are frci|iK-iitly used 
to lake up the i>lay between the door 
and frame. A niethod that is more 
elTeelivc and requires a niiiiinium of 
work is that of bending the binge, as 
shown, using a wrench with a i)ad be- 
tween the jaws to prevent marring tbt 
paint. The binge so bent also a-si-ts 




in opening the dour, the springlike ac- 
tion swinjjing the di>or partly open 
ivben the catch is released. 




Making Dentil Moldings for Cabinet Trim 



Bv CHARLES A. K!NC 



CORNICES and similar effects in 
cabinetwork often require dentil 
moldings, and a qnick method of mak- 
ing them is a valuable bit of knowledge 
for" the woodworker and craftsman. A 




The DcDtilsiic Hide Accuiitcly and Quickly br Cttl- 

tiag PtopitXy Spiced Graavci acrsii ■ Boud, 

and Then Rippini Tfaia into HoldinE* 

circular-saw table can be easily fitted 
to cut several moldings economically 

d accurately. The resulting strips 
may be handled and fastened in place 
like moldings. Figs, 1 and 2 show the 
two types of dentils commonly usefl, 
applied to furniture, and interior or 
exterior finish. 

In fitting the saw for cutting den- 
tils, as shown in Fig. 5, a piece of 
straight hard wood. A, V/t by 3'^ in., is 
fastened to the two cutting-off gauges 
B. to make them move as one. and a 
.saw cut is made, at C, with the saw 
which is to be used in cutting the 
dentils. The saw is adjusted to cut 
the desired depth and the board, prop- 
erly trued up, is passed over it, mak- 
ing the first cut E, To gauge the sec- 
ond cut F, and succeeding cuts G, etc., 
a nail, D, is set through the piece A, 
tas detailed in Fig. r.. at the left. The 
listance H, between the saw cuts, is 

larked carefully on piece A. and the 

lil, of a size to fit easily but snugly 
is driven tliruugh, so 



that its point projects an inch or mon 
The board is drawn back with the rest. 
in the usual manner. The board 
then shifted so that cut E fits over the 
nail, thus gauging the next cut. Each 
succeeding groove serves in lum as a 
gauge stop for the nail, in locating the 
next saw cut. 

When the crosscuts have been made, 
the board is ripped into strips, as at J, 
Fig. 5, of the desired widths, as at K. 
r-'igs, a and 4. The two kinds of den- 
tils are provided by making the cuts of 
suitable depth and ripping the board 
to the proper-size moldings. The face 
of each strip of dentils is held against 
the face of the ripping gauge, or fence. 
and the strip is sawed to the desired 
thickness and height of dentil. If 
small dentils are desired, the cats 
across the surface of the board may be 
made upon both sides of a board of 
sufficient thickness, and the resulting 
strips each ripped into two dentil 
moldings. In making saw cuts for 
dentils of the type shown in Fig. 4. a 
saw must be used which will make the 
bottom of the cut straight, as shown 
at L ; an ordinary cutting-off saw 
makes the cut as shown at M. 

Large dentils suitable for use on 
cornices may be made by the same 
general method. A grooving head 
must be used in making the cuts be- 
tween the dentil'^. Instead of the nail 




D, Fig, 5, a piece of wood In fit the 
groove between the dentils i.^ fastened 
tecnrely lo piece / 
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Pitting Meul Gaskets Securely 
in Bolted Flanges 

Where a metal gasket is used in the 
■flange joint between two pipe lengths, 
■it should be of relatively small diam- 
Icter. and should be placed within the 
■bolts, as shown, as against the incor- 
Irect method. The practice suggested 
■Is preferable because, where the gasket 
Wis of small area, the pressure to the 
■square inch, imposed on it when the 
f bolts are tightened, is much greater 
than if it has a large area, and a small- 
diameter gasket is squeezed tighter in 
the joint, relatively. Where rubber, or 
some similar yielding material is used 
for the gasket, it should be made by 
the method indicated as incorrect for 
metal. The bolts hold the gasket in 




place, and the usual pressure is suflri- 
I cient to insure a tight joint. 

P Device Regulates Windmill 

to Maintain Water Supply 
A busy farmer who depends on wind 
power to pump water for his stock 
rigged up an automatic device, as 
slwwn in the sketch, to reflate the 
windmill. By this means the pump is 
automatically brought into action, or 
shut oflT, when the water tank is in need 
of filling, or filled. A 5-gal. can with a 
small hole in the bottom was hung on 
the end of a 4-ft. horizontal lever, 
which is attached to the wire control- 
ling the fan of the windmill. The 
overflow pipe of the storage tank was 
lengthened with garden hose so that its 
outlet was above the can. When the 
tank is full, the overflow fills the can 




Tbli Devi 



the can, and the weight being re- 
duced, the mill agnin comes into opera- 
tion. However, if the cattle have mean- 
while lowered the water level in the 
trough, which is automatically refilled 
from the storage tank, the mill con- 
tinues to pump until the tank is full. — 
F. E. Tuck. Nevada City, Calif. ■ 

Tap Wrench Fits Various Sizes 

of Shanks 
This tap wrench was made to take 
the place of different-sized wrenches. 
The sketch shows it assembled for 
small taps, less than % in. The other 
notches are used on taps larger than 
■fa in. The wrench gives more lever- 
age with the larger taps, by shifting 
the handles to the proper notch posi- 
tions. Both ends arc the same. To 
match the large notches, holes A and 
C in the upper piece are matched 




against holes A and C in the lower 
piece.-^Clarence H. Anderson. Wor- 
cester, Mass. 



POPLLAR MECHANICS 
Hand Plow Rigged in Bicycle Frame Breaking Porcelain Tubes Squarely 



An old bicycle frame was easily con- 
.erted into a substantial frame for a 




hand plow, as shown in the photo- 
graph, the handlebars being reversed, 
and used as plow handles. An old iron 
wheel was fitted into the frame where 
the rear wheel formerly was set, and 
the plowshare, shaped from a section 
of an old shovel, was bolteit to the hub 
ai the usual crankshaft bearing. A 
L'-bolt of roiiod iron was used for this 
purpose. — Robert W. Phelps, Los An- 
geles, Calif. 

» Detachable Caster for Heavy 
Blueprint Frame 
It is hard tu handle a large blueprint 
frame, in moving it out into the light 
and back into 
the print -wash- 
ing room, with- 
out undue exer- 
tion and danger 
of breaking Jl. A 
handy method of 
transporting the 
frame is on a 
roller caster, 
suitably fitted 
with a block and 
side clips of spring brass, as shown in 
jlhc sketch. The caster is slipped onto 
the bottom of the frame and grips just 
^tly enoTigfa to bold well in traoait. 




A good way to break porcelain tubes 
used in electrical work is as follows: 
Bore a hole through a limber, or block, 
so that the barrel of the tube will fit 
quite snugly into it. Insert the lube 
in the hole, and let the portion to bir 
broken off extend beyond the face of 
the block. Strike the projecting end 
of the tube a sharp blow with the hand, 
or with a soft mallet, and it will break 
just even with the face of the block. 

Handy Method of Heating Rivets 

in Forge Fire 
The common method of heating 
rivets in a forge fire is to toss them 
inio the coals and then withdraw the 
rivets individually when thej- arc hot. 
This is an awk- 
ward procedure, 
and the method 
shown in the 
sketch « much 
better. Holes for 
the rivets are 
drilled in an iron 
plate which u 
heated before tfae 
rivets are in- 
serted. The plate with the rivets t* 
then packed in the fire and the entire 
arrangement withdrawn easily when 
the rivets are lieated as desired. The 
plate can then be immediately refilled 
and a new batch of rivets heated. 

Small Drains in Coocrete 
Made with Pipes 
Where it is necessary to make drain- 
age grooves in "concrete before it has 
became hardened, n neat groove of 
uniform size and t>hat>c may be pro- 
vided by using a length of iron pipe of 
the proper diameter as a form. The 
pipe is partly imbedded, and removed 
carefully. H it is neccisarj: to refinish 
the groove, a short seciinn of pipe, 
smoothed to a polish and rounded up 
at the ends, makes a good improvised 
surfaioer. 




Apparatus for Locating Trouble in Aerial 
Telephone Cables 



3NSIDERABLE damage to aerial 
* telephone cables is often caused 
J lightning burning off insulation on 
able pairs, resulting in crossed wires, 
circuits, and grounded pairs, To 
icatc trouble u£ this nature, a home- 
made instrument was used with suc- 
Rss. and the necessary repairs made 
) damaged cable pairs. 
The chief parts, as shown in Fig. 1, 
' (our dry celts, an induction coil, 
I buzzer, and a switch. The diagram 
%hows the method of wiring. Three 
of the cells are wired through the 
primary windings of the induction coil 
B, and through the buz;:er C, which 

|er\'e» to make and break the current 
>ne side of the three dry cells in series 
I connected to one of the primary 
fires on the induction coil, at A. The 
ther side is connected to the vibrating 
pring D on the buzzer. If the works 
rem a doorbell are used as a buzzer, 
remove the gong, cut off the hammer, 
and bend the shank into shape, as 
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thown at f^. The point must be filetl 
larp. If a buzzer is used, solder a 

ttecc of wire to the spring, to take the 
_(lacc o( the shank. A brass spring, F. 
is fastened in place with screws and 
adjusted so the point F. will strike it 
aw^ ffiiabs a .perfect contact at every 



movement, when the buzzer is started. 
The spring F is connected to the other 
end of the primary windings of the 




u c - 
t on coil B. 
Ihe buzzer 
is run by the fourth cell, which is con- 
nected to the binding posts in the ordi- 
nary way. A switch, G, is cut in on 
one side. The secondary windings of 
the induction coil are connected to two 
binding posts, at H, to which cords J 
are attached. These cords are used to 
connect the instrument with the cable 
pairs to be tested. The apparatus was 
arranged in a wooden box, as shown in 
Fig. 8. 
Several typical cable troubles are 



Pair O is short-dr- 



shown in Fig. 
cuited; two lines 
of pairs P and Q 
are crossed, and 
line 4 of pair S is 
grounded on the 
cover. To test 
damaged cable 
pairs the line- 
man goes to the 

cable terminal and with his telephone 
test set locates the crossed wires. The 
testing instrument is then connected 
with the two crossed wires by the 
cords J. and the buzzer is started by 
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dosing the switch G. A series of 
electric waves will pass through the 
loop formed by 
the crossed 
wires. The ex- 
treme end of the 
loop is at the 
point where the 
wires are 
crossed. The 
waves will travel 
to this point and 
back to the in- 
strument at the 
cable terminal, 
these waves into 
suuiid, the end of the loop — the place 
of trouble — can be located within 1 in. 
l'\>r this jiurpose two telephone receiv- 
ers are used, as shown in Fig. 4. A 
head strap permits use of both hands. 
The magnet and coils K are removed 
from a receiver of the type used on 
desk telephones, and connected by a 
cord with a small receiver, L, which 




By transformin: 



has a head band. To detect the waves 
passing through the cable, the receiver 
L is placed to the ear, and the magnet, 
with coils K, is held ^ith the ends ^l 
touching the lead cover of the cable. 
If the listener is between the cable 
terminal and the place of trouble, a 
buzzing sound will be heard. By mov- 
ing away from the terminal, a span at 
a time, the trouble will soon be located 
between two poles, as the sound will 
not be heard when the listener is 
beyond the end of the loop where the 
trouble is. 

By the use of a cable car, the listener 
can travel slowly over the span and 
locate the exact spot where the wires 
are crossed. The cable can then be 
opened and repairs made. If testing 
over a long stretch of cable, it may be 
necessary to use more than three cells 
with the induction coil to make up for 
the additional resistance in a long 
loop. A small storage cell will also 
meet this requirement. 



Rim Reinforces Cooling Fan 

A kink that was used on an automo- 
bile cooling fan of the familiar design, 
ill which the blades are riveted to small 
j)roji;ctii)jis cast integral with the fan 
hub pri.]iiT. will be i>f interest to auto- 
ists and oiIkts who rcjiair cars. The 
blink's cuntinually became loose and 
bent because they were not held tirmly 
enough. A ring 

' " o f cold-drawn 

rod, -V.s by % in. 
in cross section, 
was made, the 
diameter being 
suflicient to clear 
the fan blades 
by at least -yU 
in., as indicated. 
The ring was 




■cted 



the 



blades by 
means of strips of metal. Ym by •?« in. 
in truss section, and V^-ln. round-head 
rivets. This made the fan rigid, and 
no further trouble was experienced 
with it. 



A Self-Chalking Chalk Line and Reel 

A tin box with a tightly fitting cover 
was made into a useful reel case and 
automatic chalk- 
ing device for a 
chalk line, as 
shown in the il- 
lustration. The 
box used was 
4 in. in diameter 
and 3 in. deep. 
The line is 
wound on a rod. 
B, which is pro- 
vided with two 
side disks as 
fjuides for the line. The shaft is set in 
the bottom and the cover of the box, 
and provided with a handle, C, as 
shown, An eyelet is set in the can 
where the line is drawn out. If the 
cover is very tight-fitting, it may be 
used to get at the interior of the box. 
Otherwise, a small slide cover of 
■■ipring brass may be fitted over a hole 
in the top, and the cover soldered at 
the joint A. The spring cover sbonld 
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be made with a slight dish effect so as 
to fit the hole snugly, — R. B. Hayward, 
, N. H. 

> Tool for Holding Polished Metal 
Parts in Machine Operations 
It is sometimes necessary to drill 
holes in highly polished metal parts, or 
those having 
threads on the 
outside surface, 
hold such 
I in a vise, a 
KJtlen holder 
lould be made, 
shown, suit- 
K b I c for several 
iics. The holder 
, consists of two 
strips of wood, 
shaped, and \^< 

hinged together. 
The tree ends have a bolt tKrough 
them tightened with a wing nut. Thf 
holder may be held tight by pressure 
of the handles on light work, and the 
grooves shaped to suit special jobs. 

Overhanging Edge on Roofing 

Pound Superior 

I In putting on roofing, of the sheet 

' prepared kind, I have found that 

'4 given and as good pro- 

Ktion also, by setting the roofing so 

at it has an overhang at the edges 

nf the roof in- 





.'itcad of being 
nailed solidly 
along the edges. 
When the roof- 
ing material is 
folded over, as 
indicated, the 
nails are nsually 
driven into the 
edges of the 
board. This al- 
lows water to creep in around the nails 
tnd afTects their holding qualities, as 
well as dcieriurates the ronfing ma- 
leiSal. The overhang causes the water 
to be thrown clear of the edge, — T. J. 
Hubbard. Mcndota. 111. 




Hook Fitted to Hand Truck 
Holds Boxes 

By fitting an ordinai|y hand truck, of 
the two-wheel type, with a hook which 
grasps the box 
or other load, 
orcven t ing it 
from falling for- 
ward, the truck- 
er may not only 
save time but 
also prevent 
damage to the 
load or to fellow 
workmen. The 
hook is shaped 
of wrought iron 
and slides on a 
rod, as shown. 
The rod is flattened at the end and 
fastened to the crossbars of the truck 
with screws. The hook is thus ad- 
justable to boxes of various sizes.—* 
R. B. Glenn. Atlanta, Ga. 

Detachable Handle Convenient 
for Paint Buckets 

By the use uf a simple haniile fitting, 
which can he attached to an ordinary 
can or bucket, a convenient receptacle 
for paint, white- 
wash, or other 
materials, can 
be provided. 
The clamping 
device, tn which 
the bail is at- 
tached, consists 
iif two pieces of 
strap iron, 
shaped as 
fihown. and bolt- 
ed together with a stove bolt and wing 
nut. The inner piece is bent to grasp 
the edge of the can. and the grip is 
made firm by tightening the wing nut. 
The handle can be sprung sufficiently 
to accommodate it to cans within a 
reasonable range. A good kink is to 
provide several sizes of handles, H 
sufficient use is found for the de- 
vice.— Bert Waychoff. Fort Collins, 
Colorado. 
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Strong and Inexpensive Desk 
Made for Shop Use 



Small Bolts Locked Quickly 
by Cutting with Chisel 

In a shop where a number of desks Sheet-metal workers make many 
fur various uses — clerical, drafting, and fastenings with small stove bolts, espe- 
cially in work on ventilating systems. 
The nuts usually fit loosely, and to lock 
the bolts to them, the projecting end 
of the bolt is nicked with a cold chisel 
at the outer face of the nut. With sev- 
eral blows of the hammer, the end is 
broken off. The burring of the thread 
and the slight bending of the bolt end 
make an effective lock, preventing the 
nut from coming loose. — Walter M. 
Gill, Louisville, Ky. 



Device (or Mapping Surveyor's 
Data 

A simple and timesaving device for 
mapping survey notes consists of a 
metal frame, graduated for longitudi- 
nal measurements, and a sliding scale, 
for offset distances, as shown in the 
sketch. The rectangular frame is made 
of sheet iron, the scale along the edge 
being glued on, or stamped. The 
sliding scale can be readily made from 
an old celluloid triangle, and must lit 
closely and squarely. To set the scales 
for mapping a series of indications 
from a station, the center point at the 
top of the hollow rectangle, which is 
directly opposite the zero of the longi- 
tudinal scale, is set over one transit 
point, and the zero of the sliding scale 
over the other. The edge of the sliding 




other work — were needed, a standard 
design of the type shown was adopted 
and made in considerable number. 
Twi) by fuur-inch stock was used for 
tlu- main j>arts of the frame which 
were stmngly braced. The top was 
.•slanted down toward the front 5 in. in 
tlu- witlth nf :i(i in. across the top. The 
foutboaril wa-; I'mmd desirable because 
of the nature nf the sliop floors. The 
desk is higli fimugh for a workman 
standing, or fur drafting or other work 
when SL'JLli-d on a high stool. The 
shelf i>rnvides for books, tools, and 
other accessurics. — E. R. (larfield, New 
V..rk, .\'. Y. 

Eyelets Handy in Lacing Holes 
of Light Belts 

< >n .-imall machine belts, especially 
wlu-re lai-ing mnst be done with no 
slujp ciiniiiinent at hand, eyelets are 
h.itKly in the lacing holes. Belts on 
automobile fans, f()r example, become 
worn, and the lace pulls the holes nut 
so that the bolt has to be taken off, 
cut. ancl nailjusted, sometimes on the 
roa<l. I tonk my autn belt to a shoe- 
maker .Tml had him place a shoe eye- 
let in each of the holes, strengthening 
it as well as making repairs easy. — 
C, H. Thomas. Kennctt Square, Pa. 




scale will then always be at right 
angles to the sun'eyor's base line for 
the data being mapped. 




Electric Furnaces for Shop or Laboratory 

By W. M. mills 



"^ 



I N adaptation of the electric fur- 
. iiacc, commonly used in experi- 
1 and other work, can be built 
r use in the small shop or laboratory, 
successfully operated for sucli 
cc. The current used may be 
I or alternating, accumulation ol 
Sit being the essential. Three types 
r furnaces of simple and inexpensive 
construction, for various conditions, 
arc described in this article, and shown 
in use in the photographs. 

Type A, as shown, consists of sev- 
eral lire bricks arranged and cemented 
in an oven shape, with an opening 
through which access may be had to 
the inclosed space within, 



Stat, or other suitable resistance, can 
be arranged to control the current. 
One of the type used with a stereopti- 
con lantern proved satisfactory. 

When ready to begin operations, one 
of the carbons is lowered slowly until 
the arc plays, and the front screen is 
placed in position. Considerable heat 
is soon generated in the oven. Com- 
mon metals can be melted, and even 
boiled. Powdered rocks and minerals 
with some fluxes can readily be melted 
down. Quite a list of materials can 
even be vaporized, and, by the use of 
a focusing lens, their characteristic 
colors can be projected on a screen. 
Thus copper, when vaporized, 




where the trc ;-.;.;... luccd. Two Inn fi 

I carbon sinkr, j.a?7> through frum the 
sides, and are adjusted so as to pro- 
duce the best arc. The opening of the 
lamace can be screened during opera- 
tion by a mica sheet, or amber-colored 
glas» plate, to shield the eyes from 
the powerful light. In ordinary work, 
a current of 30 amperes and 110 volts 
was fwiind sufficient, although more 
than thU is necessary when working 
with refractory substances. A rheo- 



gives a blue-green color, and other 
metals are similarly distinguished. 
The entire heating process can also be 
thus viewed. 

The type B furnace consists of two 
fire bricks laid one on the other and 
provided with grooves, in which two 
long carbons are fitted, and wired as 
detailed. In the center of the bricks, 
on the inside, there is hollowed out a 
small square cavity, and in this the 
ends o( the carbons are adjusted to 
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form the arc. In this cavity are placed 
the materials through which the arc 
plays. The seams where the surfaces 
of the bricks meet may be cemented, 
if necessary, but the adjustment of the 
carbons in their grooves must be loose 
to ]HTniit the gases generated to es- 
cape. As these gases are not always 
luMipoisonous, the usual precautions 
against inhaling them should be taken. 
A hole through the upper brick can 
he cut to allow the o]^erator to view 
the action within the cavity. This 
opening is covered with a mica sheet. 
The ci>ver can be removed, and the 
materials within adjusted, if desired. 
Tiiis ty]K* of furnace produces a much 
greater heat than type A. 

The thiiil type of furnace, C, is an 
arrangement where the cathode, or 
negati\ e pole, is made u]) of a graphite 
crucible in which the material in work, 
reduced to a powder, is packed. The 



wire carrying the current is attached 
to the outside of the crucible, as 
shown, and the usual resistance pro- 
vided. 

A few suggestions as to possible 
uses of these furnaces are valuable: 
The less volatile and refractory metals 
and compounds, such as lead, zinc, 
etc., quickly melt, oxidize, and vola- 
tilize in the heat of these furnaces. 
Copper, iron, gold, and even platinum 
soon melt and come to a boiling point. 
Their vapors then pass off and upon 
examination, when the furnace is 
cooled off, their crystals will be found 
on the surfaces of the oven. Some of 
these are beautiful, especially those of 
gold. Quicklime may be produced 
easily in the furnace by permitting the 
arc to play on a piece of marble. The 
quicklime may be then tested by add- 
ing water to it, and the heat given off 
will show its nature. 



Soldering Electrically without an Iron 

r'.lectrical soldering, based on the 
principle of spot welding, is both 
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The Solder Point is Heated When a Contact is 
Made, Completing the Electrical Circuit 

economical and efficient. Electric cn- 
eri^^y is used only during the interval 
of soldering, thus insuring low cost; 
and the device is also ready for instant 
use. A simple outfit, as shown, con- 
sists first of a short length of arc- 
light carbon, tapered at one end, while 
the other end is fitted into a copper 
cup, in which it is tightly held by a 
set screw. The copper cup can easily 
be formed by hand from a short strip, 



1 in. wide and %2 in. thick, made into 
a ring. The ring is soldered to a cop- 
per plate which forms the bottom of 
the cup, and serves also as a support. 
The plate is fastened with screws to a 
wooden base. Next procure a copper 
tube, 12 in. long, and % in. inside 
diameter. Fit one end of the tube into 
a wooden handle. Binding posts, as 
shown, are set on the copper plate and 
on the tube, and these posts connected 
to a six or eight-volt storage battery. 
11ie outfit is then complete. 

Before starting work, a 6-in. length 
of string solder is placed in the tube, 
leaving an inch or so projecting from 
the end. Place the metal sheets to be 
soldered on the carbon tip, as shown. 
Then touch the end of the solder to the 
sheets directly above the carbon elec- 
trode at the point to receive the solder. 
Immediately the carbon will glow, 
heating the metal sheets, which in turn 
melt the solder, permitting it to flow 
on smoothly, and in the desired quan- 
tity. The instant the solder string is 
removed from the sheets, the electrical 
contact is bmken and the carbon point 
cools. — K. M. Coggeshall, Webster 
Groves, Mo. 
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Hanging Oilcan Handy 
for Overhead Work 

When oiling machinery that can be 
reached only by standing on a ladder, 
it will be found more convenient to 
hang up the oilcan than to set it down 
where it is in danger of tipping over. 
It is only necessary to solder a brass 
ring to the oilcan stem near its end. 
The ring can then be hung over a hook 
on the ladder, or on the machinery. 

Tool Block for Making 
Small Pins on Lathe 
Having some small pins to turn and 
no turret lathe I made the tool block 
shown in the sketch. The stock 
of which the pins were made was cold- 
rolled machine steel. It was held in 
the draw chuck of one of our engine 
lathes. A block of cast iron was shaped 
up and drilled, and the tools mounted 
upon it, as indicated, the tools being 
held by clamps and cap screws. The 
graduated dial was run to zero, and the 
tools were set from a previously turned 
model, each set of tools taking the 
same amount of cut, the finishers tak- 
ing as much as the roughers. When a 
cut was finished the carriage was run 
in a few thousandths of an inch and 
run back. The cutting-ofi tool was 



Old Auto Radiator Converted 
into Shop Water Heater 

By reversing the work done by an 
automobile radiator, wliich was no 
longer fit for scrvicL- as such, a black- 
smith provided himself with a hut- 





then brought into play, cutting off the 
stock and facing off the end. — Joe V. 
Romig, Allentown, Pa. 



water supply, which he ajipreciated 
especially in washinj^ up afti.T a hard 
day's work. In the arranjicnirnt wliicli 
he devised, as shown in the ilUistratiun, 
the water circulatiiifj within the radi- 
ator is heated by the hot gases ami air 
above the forge. 'I'hc lint water is 
piped to a conveniently located storage 
tank. The niethnd uf arranijing the 
pipe to provide fur a enld-water supply 
and a hot-wator delivery system is 
shown, the arrows indicatinji the di- 
rection of flow. The radiator is sup- 
ported at an anfjle in the bond of the 
forfje. The vent in the radiator is .sol- 
dered, and the tiller openinii; provided 
with a wiped joint, to which tlie l,^-in, 
iron pipe, used to make the conin-clion 
to the halfway point .in the side f>f the 
6-gal, tank, is atiachcd. The heated 
water is taken from the top of the tank, 
and the cold water enters by means of 
a pipe extending through the top and 
down inside the tank to the bottom. 
Heat otherwise lost is thus conserved, 
— E. F. Hallock, Brooklyn. N. Y. 
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Wagon Wheels Provide Forms 
for Concrete Culverts 

In constnicting' a concrete culvert 
several old wagon wheels, of uniform 
size, were put to good use as supports 
for the form over which the concrete 




I 



was laid. The wagon wheels were set 
on logs, or planks, which could easily 
be removed, thus dropping the wheels 
from their position under the forms. 
The planking, of 2 by G-in, stuff, was 
wired to the wheels, by passing the 
wire around the planks and the hubs, 
as shown. The wires were easily cut 
in removing the wheels, and the plank- 
ing was likewise easily withdrawn. 
Both the wheels and the planking 
could be used again. — Robert C. Knox, 
Arcadia, Fla. 



Square-Point Center Punch Handy 

kfor Revising Marks 
In laying out work in the machine 
hop, or other metal-working shops, 
t is customary lo indicate centers and 
ithcr points by means of center-punch 
narks. The punch is usuallv ground to 
iconical point, and it is difficult to dis. 
Ingui.sh various groups of markings, 
ind especially revisions. A practical 
tink in this connection is to use a 
special punch for making revisions, or 
for indicfttiug certain kinds of marks, 
the punci) ^mg tC">und to a. square 



pyramid at the point. Trian^lar or 
olher points may also be used if sev- 
eral different marks are desirable. — 
Edward M. Davis, Philadelphia, Pa. 

Auto Radiator Water Gasket Altered 
for Winter Operation 
Motorists realize the necessity of 
covering the radiator and hood of an 
automobile in the winter months, be- 
cause the rapid radiation of the heat 
results m neflicient operation. A tfier- 
mosldt c valve set in the outflow pipe 
(jf the water system is used in many 
m t r for cold weatlier. A simple 
cl ange n the gasket at the otiUViw ■ 
pft onnecting the water jackets to J 
the rad at r, is nearly as effective as I 
the thermostatic valve. It has an ad- 

a tage n saving the nonfrcezing so- 
lut on commonly employed, from rap- 
idlj I o I ig away, as often happens 

vl ere tl e radiator is covered and 
maintained in a heated condition. The 
change in the gasket is merely in the 
substitution of one having a smaller 
opening. A gasket of one-half the nor- 
mal area was used on a 22-lip, motor 
with excellent results. The proper size 
for the engine on which it is to be 
used can be best determined by experi- 
menting, a gasket with a small open- 
ing being first set into the outlet water 
connection. A thermometer of the 
ly|T< used for vulcanizing rubber i.* 
placed on the cylinder head. If this 
records over 180° with the engine run- 
ning rapidly, the gasket should l>e re- 
moved and the opening entargcfL 




When the proper-size opening^ \» 6e>J 
cured, the radiatAC % ' ' ' 
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Worn Loose Pulleys Replaced 
by Adjoining Set Pulleys 

Much noise was caused in a small 
machine and pattern shop by the 
pounding of loose pulleys on the coun- 
tershaft, the bore in the hubs being 
uorn slightly oval. The set pulleys 
were removed and put in place of tho 
worn loose pulleys. The latter were 
then set on the shafts in place of the 
old set pulleys. The noise and undue 
wear on the shafting was thus over- 
come. — J. C. Hansen, Chicago, III. 



Jaws for Holding Hexagonal 
Stock in Chuck 

In machining hexagonal stock in a 
four-jaw chuck, trouble is usually ex- 
perienced in cen- 
tering the work. 
Under these con- 
ditions, special 
jaws like those 
shown in the 
.sketch were 
made, and 
proved effective. 
By their use, it i 
was only neces- 
sary to set the 

hexagonal stock into place and to ad- 
just it in the usual manner. The in- 
serted jaws are held against the chuck 
jaws by means of headless set screws, — 
C. H. Andrews, Boston, Mass. 



Roofing Paper as Packing 
tor Pumps and Fittings 

Tt is a common practice to use 
leather for packing union joints, pipe 
flanges, pumps, and similar fittings. 
The present scarcity and high price of 
leather makes a substitute especially 
desirable. It has been found that a 
good grade of three-ply felt roofing 
paper affords an excellent substitute 
for leather packing, and lasts a con- 
siderable time. The holes in the pack- 
ing should be cut a trifle lai^, as the 
paper has a tendency to swell. 




Stock Bins Built Up from Boxes 
as Units 



Boxes of various sizes may be joined 
into series of «tock bui-- if the boxea 




are sorted and those of the same dimen- 
sions joined together as shown. The 
boxes arc nailed together in tiers, with 
short nails through the hoUonis. where 
the edges uverlai>. The end tiers are 
supported by strips nailed at the cor- 
ners. .-\ convenient niethod is to hnild 
up the l)o.\es itito standard sections, of 
about the size iniiicated, and theii to 
place these sections as required. 

A Siphon That is Easily 
Kept Primed 

A ready-primed siphon cui he made 
by bending a jjiece of pipe intn the 
shape shown in the iliustratioii. .\fter 
being once 
(llU'cl, the water, 
or other liquid, 
remains in the 
pipe as long as 
the outlets are 
level. It is i)ref- 
erable to bal- 
ance the ]>ipe by 
ni tans of a f 
chain, as shown, 
and connect it willi 
pi])C, for adjustment, 
siphoninjj provides a temporary means 
of connecting two adjacent .tanks, and 
is useful for many other purposes 
where the flow is irregular and per- 
sonal attention- unavailable. — .■\. W. 
Allen, New York, N. Y. 
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.Mill Itic ■li.irj;!' in ihf cyiiii'iiT'. is re- 
taiind willi ipmrc or Ic-'i h-;ik;iKf. Tlic 
caM^i'. :irc. in the r'>niiiii>ii nnlcr of 
their iiciiirrcnrr: Icakam-s thrnURli the 
spark ]»in(f and valvc-cap joints; leak- 
age throuc-h exhaust valves, and 



er.^i:-.e uvcr, 
rr.ean* ..■! the 
-"^^'i~* >i.":'.t. r. T.r.^ t>.e re>:~t,-i!n:t.- 
;£-r-:-: y -j^;/. cy'-iT. I^zt. A much btt- 
:ir —i-'-'i :^ -.: r^r. rhe rr.nchinc part 
^iV "7 i — ■irn.re'.y >:ecp, sm-jth- 
i.:— iji-; ^r^lt. it. 7 the car and en- 
r-zt. ?e: :r--; er.^.r.e into revcr-t. 
t'^im :l-.e c:-^:-;;-.. ar.l. reiea^injj tht 
■:nk=<. i.: -.v -.i-e c^r to l-a^-k down 
-7.'.-'. ^z.z-r-tl -y the i:y'::i.ier c.^mpres- 
-ior. I: the c:mpre?i:on in tiie cylin- 
ier takir.^ ti.e l:ad i* appr^'xiiiiately 
p'trftci, ;he ■jar will remain nn-tionless 
for icvera; nirutei; if n^t. the i.-ar 
w.!; re::'e ^ack atrain^t the ci>mpre— 
?■; Ti -:r-.ke i:: the next cylinder more 
quiokiy. relative to the leaka^. 

The identity of the cylinder under 
compres-^i-n can be determined by 
testing wi:h tl'.c priminj: cock*;, and 
once tile oriier of uomprejsion i* found. 
a continuance <'i the backing experi- 
ment will determine very accurately 
the relative compresfion in each cylin- 
der. Cylinder oil squirted ar<>und 
spark-plng ami valve-cap joints betrays 
leakape by framing. The cnnditiini of 
the exhaust valves can be discovere<l 
by in-:pectii"'n. When the joints and 
valves are tipht, continued loss of com- 
pression indicates leakage past the pis- 
ton rings, possibly resulting from lack 
of lubrication, sticking, or distortion 
of the rings caused by deposits of car- 
bon. Excessive heating of the motor 
base also indicates leakage past the pis- 
ton rings. — Hayes Bigelow, Brattle- 
boro, Vt. 



Winch Truck for Piling and Loading Boxes 



Br P. P. AVERY 



IN a warehouse where many cases of 
goods were piled 10 or 18 ft. high, 
it was found desirable to devise a me- 
chanical means of raising the boxes to 
the top of the piles. An elevator ar- 
rangement, which is described as a 
"winch truck," was built for the pur- 
pose, as shown in the illustration and 
the working drawings, and proved a 
great time and work saver. The boxes 
are originally piled on wooden plat- 
forms, built over 2 by 4-in. frames, the 



also be used in unloading, from a vehi- 
cle or from a pile of boxes or other 
similar containers, the general process, 
of course, being reversed. The winch 
truck is substantially built, and the 
design, shown in dttail, is for boxes or 
crates of ordinary size. The dimen- 
sions may be varied, using the same 
general design, to suit the truck for the 
handling of smaller or somewhat larger 
boxes or containers. 

The main vertical frame is built up 




Bf tb* Om o( TbU Vnnch Truck, Baici _. 

Pila or a Load, with ■ llinimum a( Liboi 

platforms being set across supports, 
raising them from the floor so that the 
winch-truck carnage can be run under 
them. By raising the platform of the 
truck slightly, by means of the drum 
atid crank device, the entire pile of 
boxes is lifted, with their supporting 
platform, and then transported to the 
new location. At this point, the car- 
riage with its load is raised, as desired. 
The upper boxes are removed and 
stacked on the pile. The truck may 



of 11/^ by 4-in. channel iron riveted at 
the joints. The channel iron is set 
with the channel inward, .so that the 
carriage is guiiled in the channels, by 
means of rollers bolted to the sides of 
the carriage, as shown in the front and 
side views, and in the detail of the 
brace roller. 

The floor truck proper is built up of 
3 by 3-in. angle iron, and is carried on 
2-in. casters and a 4-in. caster mounted 
with a fork and a handle, for pulling 
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the truck and guiding it, as shown. 
The bearing above the large caster is 
heavily reinforced with a plate of iron, 
bent to the shape shown in the side 
view, and riveted to the lower tr^ck 
frame. The main upright frame is riv- 
eted to the lower truck frame, and 
may be suitably braced to it, if the 
boxes to be lifted are quite heavy. 

The winch drum and crank arrange- 
ment is shown in the front and side 
views, and is of the usual geared type. 
A single gear with a pawl may be used 
for handling comparatively light loads, 
or a train of gears may be used for 
heavier loads with a stronger frame- 
work. The pulley arrangement for con- 
ducting the cable to the load is clearly 
shown, the pulleys being carried be- 
tween angle supports. 



The truck carriage, which supports 
the load, is shown slightly raised from 
the lower frame. It is strongly built 
of iron bars, into the upper edges of 
which 2-in, pipe rollers are set, as 
shown. These rollers are handy in 
placing the boxes on the carriage, or 
m removing them. The carriage is 
braced to its upper framework by up- 
right braces, made as detailed, and riv- 
eted into place. These braces carry the 
brace rollers, which are guided in the 
channel irons of the main frame. The 
method of fastening the other parts of 
the carriage is shown in the front view. 
The metal parts, other than the bear- 
ings, should be given a coat of red lead 
when the work is assembled, and later 
suitably painted. The working parts 
should be properly greased. 



Large Minnow Net Made of Branches 
and Netting 

The fisherman who does not care to 
take extensive equipment with him on 




The Rigcini (or Tbi( Homcmidc Hinnmr Ni 
Qulckrir Arrmced It the Fiihini Spot 



a trip often has need of an efficient 
means of catching minnows, especially 
in places where it is iliflicult to wade 
and make use of an ordinary minnow 
net. A handy way to arrange the net 
is to attach it to branches, cut on the 
spot, the poles being lashed together, 
as shown in the sketch. The net is re- 
inforced at the edges with rope, and 
fitted with ropes for tying it at the 
comers. The net rigging is supported 
from a stout pole, making it conven- 
ient to use the outfit even from a high 
bank. 



Scraping Babbitt Bearings 
to a Nice Fit 

After a babbitt-metal bearing has 
been poured in the box, using the shaft 
as a core or mold, it should be scraped 
so that it will accurately fit the shaft. 
A good tool for this purpose is one 
homemade of triangular cross section, 
like a three-cornered file without the 
teeth. If such a tool is not available, 
one may be improvised by grinding the 
teeth from such an old file with an 
emery wheel. The ground faces 
should be honed smooth. The scrap- 
ing is done with the edges, which must 
be sharp. 

In use, the portion of the shaft 
which is to rotate in the babbitted 
bearing is given a thin coat of lamp- 
black, or Prussian-blue oil paint. The 
painted shaft is placed in the bearing 
and turned by hand a few rotations 
and removed. At the points where the 
shaft contacts with the bearing metal. 
paint from the shaft will be left on the 
babbitt. These spots are scraped 
with the tool. The shaft is again 
painted and rotated, and the high spots 
scraped oflf. The process is continued 
until the paint is found to be evenly 
distributed over the entire surface <« 
the bearing. The shaft should have 
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a good "running fit" but without suf- 
ficient play to permit knocking. — Frank 
K. Cameron, Chicago, III. 

Ankle Strains in Driving Auto 
Relieved by Heel Block 
Leg and ankle strains, attending the 
operation of a foot throttle in driving 
an automobile, may be effectively re- 
duced by the installation of an angular 
lilock to serve as a foot rest. The block 
is boiled to the floor, with the bolt 
he:ids countersunk, and notched to 
form a socket for the heel. The angle 
of slope up toward the throttle should 
be such that the sole of the shoe rests 
tlat on the block, when the accelerator 
is completely depressed. — A. L. Payne, 
Garfield, N. J. 

Large Jigs and Templates Painted 
Red for Identification 

The annoyance of having large jigs 
and templates mistaken for commer- 
cial machine parts and being carted 
out of the shop was avoided, in a large 
plant, by giving them a coat of red 
paint. Because of their unwieldiness, 
these parts are ordinarily kept near 
the mechanics using them. The con- 
spicuous red coloring identifies these 
special parts, and laborers are less 
likely to truck them away by error. — 
Joseph Plogmann, Cincinnati, Ohio. 

Pedal-Control Wire-Stripping 
Bench Tool 

A tool that will be found useful, 
in a shop where electrical wiring is 
done, is a wire stripper which can be 
set to remove uniform lengths of the 
covering from the wire. The outfit is 
fitted on the bench, or table, near the 
edge, as shown, and the wire is fed in 
between the cutters, against an adjust- 
able gauge. The operator presses on 
the pedal and gives the wire a sliifht 
turn, so as to cut the covering all 
around. It may then be removed 
easily. The set-screw adjustment pro- 
vides for cutting various sizes of wire. 



The detail construction of the cutters 
and gauge i.s shown at the right. The 
main frame is shaped from a strip of 
iron, and the cutters are of tool steel. 




A coiled spring raises the cutter and 
frame, releasing the wire.^C. C. 
Spreen, Flint, Mich. 

Blowtorch with Flexible Tube 
for Work in Close Spaces 

In various kinds of rt-pair wcirk, es- 
pecially iin automobiles, brazing and 
soldering must 
be d (1 n c in, 
places whore it 
is difficult to use 
a blowtiirch of 
the ordinary 
type, unless it is 
adapted e s p e - 
cialiy for the job, 
L'lider these cir- 
c u m s t 3 n c e s, 
a blowtorch of 
the usual type 
was fitted with a 
flexible tube, as 

shown, the burner being fasteneil at 
one end of it. Ky ijiis mcajis the llanic 
could he directed on -spots which it 
would otherwise not reach. The tu4)e 
is quickly disconnected and kcjit with 
the torch for convenient nsf. — Karl 
Botten, Boscobcl, Wis. 





Homemade Pistol Grip 
for Surveyors' Tape 

The tape commonly used by survey- 

■ i hard to hold, especially when 
iie hands are cold. The sketch shows 

a pistol grip that 
was cut from a. 
tree branch. It 
measures about 
% in. in di- 
ameter and is at- 
tached t o the 
reel case by 
means of two 
strips of sheet 
metal, % in. 
wide. The strips 
are attached to 
hhe case by rivets, which pass through 
11 of the case, so that they are not 
' in the way of the tape. Two rivets se- 
the strips to the handle. The 
I grip is especially handy in unwinding; 
r rolling the tape. — F. H. Linthicum, 
AnnapoHs, Md. 

Homemade Built-Up Liners 
for Linotype Machines 
Having lo set different liodies of 
I type on the linotype machine, and 
I being supplied with only one liner of 
the desired 
length. I made 
some liners 
which can be 
built up to vari- 
ous thicknesses, 
,■|^ required. I 
took a piece of 
brass rule of the 
desired t hie fe- 
nd length, 
and ground it down to the height of 
the mold. Two slight projections were 
^then made in Ihe surface of the strip 
rto fit into two holes, bored in the liner 
' as shown in the sketch. By building 
np with several strips of suitable 
length, various thicknesses are pro- 
vided, saving the expense of buying 
~ipecial liners for each size of type de- 

■ -Frank B. WaJtrip. Hopkins- 
fclle. Ky. 



Support for Garage "Pree-AIc^ 
Hose at Curbing 

A convenient support for the "free- 
air" hose of a garage was fashioned 
from a piece of pipe, and set into the 
concrete of the street curbing. The 
main standard is a pipe set vertically, 
with two horizontal hooks fixed near 
the upper end. on the sides oi the pipe, 
to hold the hose. The support pre- 
vents the hose from falling in the gut- 
ter, where it may be ilaniaged by ve- 
hicles, and also attracts attention to 
the garage and its "free-air" service. 
The cost of this device is trivial when 
compared with the advertising it gives. 
— Jos. Thalheimer, Jr.. Phoenix, .■\rir. 

Device for Making Bel! Ends 
on Tubing 
In making joints in brass and copper 
tubing, commonly used in oil and air- 
pipe lines, the 
sections arc 
usually con- 
nected in a screw 
joint, or union, 
and one of the 
tube ends is 
formed into a 
"bell end." A 
tool for forming 
these belt ends 
uniformly and 
quickly is shown in the sketch. It con- 
sists of a metal plate, % by 11,^ ^7 * ■"- 
in size, and provided with countersunk 
holes for two or more standard sire* 
of tubing. The tube is inserted in the 
die A or B, depending on the size, and 
clamped in i)lace, with the end to be 
shaped just flush with the surface on 
the side which is countersunk. A ma- 
chine bolt, ground to the prtipcr point, 
is used to spread the tube end in the 
countersunk hole. Pins, C and D, hold < 
the two sections of the die in pbce 
while it is being clamped. The plain 
end of the tubing is fitted inln the bell 
end, as detailed. The bell cod i» re- 
moved from the die by releasing the 
pins C and D.— D, C. Goff, Kenotha, 
Wisconsin. 





A Machine That Executes MiKtary-Drill Movements 



■ npUn squad-right and right-turn 
I. ■* machine described and illustrated 



I 

^^^■ercwtth is designed to be of service 
^^Bd tlic man who has difficulty in grasp- 
^^^ng the details of these two funda- 
mental military-drill movements. Any 
company commander can have such a 
machine constructed, and it will illus- 
rate the movement in a way that can- 
ot be equaled by any verbal or 
[raphtc description, 
. Construction uf the machine requires 
J elaborate equipment, and all neces- 
iary dimensions are given to permit 



By LIEUT. FRANK SHORT 



the proper shaping of the cam surfaces. 
The scale of the whole may be changed 
at discretion. 

In operation, for "squad right," the 
cam A is placed on the table, as in Fig. 
1, with the long edge in contact with 
the long guide rail K, and with the 
square comer in line with the division 
point 0. The front-rank men, being 
linked together as indicated by H and 
S. in Figs, " and S, arc lined up touch- 
ing the right-hand outside edge of the 
cam, as in Fig. 1, the bolt R of the 
pivot man passing through the slot M, 




il thc^iicl PoBiioB He ihould Occupy dunni Eicfa Succi 
■ by Witching the Ilccb4aicil -Mcd'' Ho H» LitUe D 



DifSnuliy IB Tikinf Up il 
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washers and nuts preventing its be- 
ing pulled off the table J. Parts N and 
O indicate structural details. The 
front-rank arm joints, E and F, extend 
parallel with the short cam surface and 
to the right of the front rank, thus 
avoiding the rear rank. In the latter. 
No. 2's pin passes through the curved 
guide slot L, at its extremity, X, while 
No. 3's pivot pin, S, which is longer 
tlian the others, is held in the cup of 
the holding spring C. No. 4 rests 
agjiinst the inner surface of the cam 
in the same relative position as in the 
illustration, and No. 1 is in prolonga- 
tion of the line of the other three. 

When the knob B is pushed toward 
the short guide rail, keeping the long 
side of the cam in contact with the 
long guide rail, the successive changes 
in the movement are executed, as 
shown in Figs. 2, 3. 4, and 5. The 
squad is in line in the new direction 
when the cam reaches the short guide 
rail, and is caused to step off in th^ 
new direction by a movement of the 
cam in that sense. 

To make a right turn, the pin P, 
shown in Fig. 7, is removed from the 
table, and the movement is executed 
for one rank only by the cam T. The 
front rank of the squad is used. No. 1 
being placed with its bolt R in the 
opening of the slot L, at U. The rank 
is placed in the extension of the long 
slot, and the cam T is placed with the 
oblique edge parallel with the oblique 
guide rail K, and with the adjacent 



edge in contact with the line of men, 
as shown in position 0, Fig. 6. 

Movement of the cam parallel with 
the oblique guide rail until the long 
guide rail is reached completes the 
turn, as indicated by the successive 
movements in Fig. 6. The rank is 
caused to take up the full step by mov- 
ing the cam along the long guide rail. 

The execution of squad right by the 
machine is nearly perfect. By chang- 
ing the number and spacing of the di- 
vision points on the guide rails, the 
machine will satisfy a "six-count" ad- 
vocate as well as the "four-count" fac- 
tion, for which it is marked out. Right 
turn is not so accurate. No. 1 and No. 
2 are approximately correct in their 
action, but Nos. 3 and 4 oblique are at 
too steep an angle and make the sec- 
ond oblique just before coming into 
the line, which is advancing at some- 
what less than a half step. The move- 
ment, however, is sufficiently accurate 
to give a clear idea of the proper execu- 
tion, and is an excellent illustration. 

In both movements the machine may 
be operated fast or slow, or may be 
stopped in any position. Each man of 
a squad may watch the path of his cor- 
responding "man" on the machine and 
is presented with a clearer idea of 
where he belongs at each instant than is 
obtainable from talks or sketches. In 
addition, the machine itself is interest- 
ing to the men. and aids to incite in- 
terest in the performance of the move- 
ment. 



Theft of Shovels Prevented 
by Chain and Padlock 

On a large construction job requiring 
the use of manv hand shovels, consider- 
able annoyance was experienced in the 
rc])eatc{l thefts of one or two shovels 
overni.t2:ht. This was stopped by as- 
sembling all the shovels in one place at 
night, and running a strong chain 
through the D-handles. fastening the 
two ends of the chain with a reliable 
padlock, and attaching the entire lot to 
a heavy tool box. — Roy H. Poston, Flat 
River, Mo. 



Respirator Made of Cotton 
and Muslin 

An excellent respirator may be made 
of a thick sheet of carded cotton wool 
placed between two pieces of muslin. 
For emergency use the material can 
be pieced or tied together suitably. 
Where a more substantial article is 
desired, for use in shops, buffing rooms, 
by janitors in sweeping dusty floors, 
etc.. the cotton can be covered neatly 
in a strongly sewed mask, with tie rib- 
bons at the back. — William A. Lorence, 
Richmond Hill, N. Y. 
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Drawings Superseded by Others 
Plainly and Promptly Marked 

When a drawing tor shop or con- 
ttniction use is superseded by another, 
! original should be plainly marked 
f Superseded." and the title, serial num- 
(cr, and other designations of the later 
llrawing should also be marked on the 
This safeguard takes only a 
jew minutes' time, and may save costly 
rrors by the issuance of the wrong 
■rawing. — C. H. Post. Denver, Colo. 

Patching Teeth into Broken Gears 

Costly gears, having one or several 
teeth stripped, may be repaired to ren- 
der indefinite service by fitting^ new 
teeth as illustrated. A slot is first cut 
into the gear 
i flange to remove 

JM^HT^ all traces of the 

fty,,X!iirV broken tooth. 
"'"^ M|"' "Vv' and a new tooth 

is fitted as indi- 
cated at AB. A 
cap screw, 
threaded in on 
either side of the 
new tooth and 
cut off flush with the gear flange, pre- 
cludes all possibility of the insert work- 
ing out. 

■Small Water-Supply Reservoir Built 
1 Mountain Stream 
Securing a supply of clean water 
Ifrom a stream at all times is satisfac- 
;orily accomplished by the following 
method : A part of the stream is 
Khosen where there is a fall of at least 
I ft. in a distance of 30 ft. The water 
then temporarily diverted, and a 
lam built across the channel. A clear- 
^ater delivery pipe is then installed as 
rar the bottom as possible. A spill- 
way should be provided large enough 
to take care of maximum overflow. 
The supply pipe should terminate sev- 
eral feet inside the wall, being plugged 
at the end. The water enters through 
a series of ij-in. perforations along the 
'. wooden framework covered 




A Ste«dr Floi 

nel a layer yf large stones is placed. 
The stones are covered with gravel or 
chippings, and then with a layer of 
sand. Clarification will depend upon 
the thickness of the uppermost surface. 

Door Knobs Make Convenient 
Handles for Bits 
An excellent handle for boring bits, 
screwdrivers, and similar tools, for use 
in cramped 
places, is a dis- 
carded doorknob. 
For occasional 
use it will be 
found satisfac- 
ton,' to use th? 
knob without 
any alteration, 
simply inserting 

the bit into the socket and tightening 
with the screw. The bit has a ten- 
dency to wnbble slightly, but otherwise 
is held securely. By beveling off the 
end of the hole in conformity with the 
shape of the bit shanks, or by filing 
off the shanks to an even thickness, : 
perfect fit is obtained. 
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Small Machine Parts Painted 
by Use of Novel Device 

When a rush order was received in 
a factory for parts which demanded a 
coat of lead, a spraying device was 
constructed as 
illustrated. Over 
a g;alvanized 
cliip pan a piece 
of heavy iron 
incih was placed. 
A disk, 12 in. in 
diameter, with a 
bearing operat- 
ing on a piece of 
1 - i n . shafting, 
was mounted on 
an iron base and 
placed inside the 
chip pan. The 
shaft extended through the mesh, al- 
lowing the disk to revolve 6 in, above 
it. Lead was then sprayed on with an 
ordinary spray nozzle. The disk is 
spun around on the shaft by the appli- 
cation, covering the parts on all .sides. 
All waste paint was caught in the pan 
to be collected and used again. A splat- 
ter shield is placed behind the pan. 

Rack for Flat Tools 

Every user of drafting tools knows 
what a nuisance it is to search for tri- 
angles, protractors, and other flat tools 
under a mass of 
sketch paper 
and other acces- 
sories. By mak- 
ing a rack for 
these tools, and 
once getting 
into the habit of 
placing unused 
tools on t h c 
rai.k. ninch time can be saved, and the 
temper of the draftsman frequently 
j)rcserved. The rack shown in the 
sketch was made from a block of wood. 
llu' grooves being cut on the circular 
saw, or by hand. The edges of the 
grooves should be rounded slightly so 
that the tools can be slipped into place 
easily. 




Sandpaper Prevents Slipping of Work 
in Miter Box 

The creeping of small pieces of work, 
which are being sawed in a miter box, 
is often almost unpreventable, espe- 
cially when hard wood is worked. To 
overcome this, glue strips of No. 1'/^ 
sandpaper on the back of the miter 
box, '/fe in. from the floor of the box. 
This is particularly suited to wooden 
miter boxes, though it can also be ap- 
plied to the steel box. This method 
does away with slipping, and does not 
affect the accuracy of the box, or 
freedom in handling the work. 

Friction Lock Keeps Vise Ball Point 
from Injuring Fingers 

Pinched fingers, such as frequently 
result from the ball points of a vise 
dropping on a 
workman's 
hands, m a y be 
avoided by the 
installation of a 
friction - locking 
mechanism, as il- 
lustrated. The 
spring and set- 
s c r ew can be 
located on a n y 
convenient part 
of the vise screw. 
The shifting lever should be removed 
to make the addition. — George F. 
Kuhiie, East Rutherford, N. J. 

Coin Is Handy Gauge 
for Spark-Plug Gap 

The ignition spark on a spark plug 
for gasoline motors jumps across a 
gap of about Ha in,, between the center 
wire, or electrode, and the wire con- 
nected to the body of the plug. Motor- 
ists not skilled in adjusting the size of 
the gap, wJiich may for some reason be 
wrong, will find a ten-cent piece a 
handy gauge for the spark gap, the 
adjustment being made, of course, 
with the usual precaution against the 
presence of an electrical corrcnt 
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File Handles Convenient on 
Large Tee Wrenches 

File handles, bored out and Ktted to 
the handles of a large T-wrench, pro- 
vide a firm hold, minimizing the dan- 
ger o£ injury by the slipping of the 
tool, especially when the hands of the 
workman are greasy. With a handle 
_Df this type, it is easier, also, to exert 
jreater power on the wrench, without 
Cruising the palms. 

^n Oil Filter and Tank for the Shop 

An oil filter which may be con- 
itructed from two old casks in any 

lall machine shop or garage will 
e many times its original cost in 
reduction of oil bills. A 25-gal. 
cask and one of 15-gal. capacity are 
placed, as indicated, and connected by 
a pipe having a valve near the lower 
barrel. A %-in. water-supply pipe is 
led in near the bottom of the larger 
barrel, and a glass gauge is installed to 
determine the water level. A 'i-in. ver- 
tical pipe, connected with a horizontal 
pipe at the bottom, is put through the 
head of the large barrel. The horizon- 

1 pipe is capped at both ends and has 
two rows of Vs-in. holes drilled in it. 
large funnel — an oilcan, as shown, 
lay be used — is soldered to the verti- 
cal pipe and properly braced to the 
heatf of the cask. Two screens, one 
70-mesh and the other 90-mesh, are 

ildered inside the body of the funnel, 
shown in the iIlu.stralion. 

Water is let into the large cask to a 
[epth of 18 in. and the perforated hor- 
izontal pipe is secured within 5 in. of 
the bottom. Used oil is poured into 
the funnel and is washed by rising 
through the water as it emerges from 
the perforations in the horizontal pipe. 
Sediment is deposited at the bottom, 
while the clean oil Hoats on top of the 
water until it-* level gets above that 
of the overflow pipe. When the valve 
in the overflow pipe is opened the 

ished oil runs into the clean-oil res- 
oir through a filtering layer of 

leesecloth. and three layers of felt. 

lis disposes of any foreign matter 



that may not have been removed in the 
washing. The filtering material should 
be removed and washed in kerosene 




whenever sediment is apparent. — John 
E. CahiU, Jr., New York, N. Y. 

Depth Gauge for Hacksaw 

Cutting to a designated depth with 
a hacksaw is accurately accomplished 
by litting the blade with a depth gauge 
as indicated by the sketch. Mu^t of 
the parts essential for the making of 
such a gauge can be picked up about 
the shop so that very little machining 
or fitting is necessary. The finished 






Thi Depth Oaoic Bllmliu 
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tool not only aids in accurate work but 
saves many broken saw blades as well. 
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Adjustability of Big Blackboard 
Makes Stepladder Needless 



By mounting a large blackboard, or 
drafting board, in a sash and counter- 
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Brought to * Convenient Weckina Hci(lil 
by LowtciDi or Raiiin( ft 

balancing it with weights, so that it 
may be raised or lower I like a win- 
dow, the necessity of using a steplad- 
der when working near the top, or of 
bending in an uncomfortable position 
to reach the bottom, is obviated. The 
convenience of the arrangement is 
made apparent and the pla" of con- 
struction indicated clearly by the ac- 
companying illustration. — Kingston 
Forbes, Flint, Mich. 
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Loosening Rusted Engine 
Pistons with Hot Water 




The oil was permitted to soak thor- 
oughly. Boiling water was poured into 
the hopper of the engine, and allowed 
to circulate around the cylinders only 
long enough to heat the cylinder walls 
but not to affect the pistons. The pis- 
tons were then driven loose with a 
wooden block and a hammer. It wa>i 
iiecess.iry to drain the water out and to ! 
refill the jacket with hot water in order 
to loosen a particularly tight piston. 
This method freed the pistons after a 
half hour's work, where soaking them 
in kerosene for llircc days failed to do 
so. If the pistons are made of cast 
iron, the boiling water should be ap- 
[ilied gradually.— Earl L. Botlen. Bcw- 
cobcl. Wis, 



Wood Inserts in Pulley Bushing 
Conduct Oil 

Cutting and heating of shafts and 
pulley bushings is impossible if the 
parts, white in motion, are supplied 
with an abundance of good cool oiL 
An unfailing supply of oil may he se- 
cured to any Urge bushing l»y insert- 
ing hardwood pins, as illustrated. The 
pins allow the oil to ooze out as fast as 
it is consumed and deliver it uver the 



Engine repairmen are often con- 

lonted with the job of getting into 

shape an old gasoline motor, or similar 

engine, that has been rusted badly. The 

pistons in such an old engine were 

laied fast and after trying various 

lethods of soaking them in oil, they shaft in such a way that the entire sur- 

re loosened by the following; method; face is tlMfoughly A ' 
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Water for the B0S 
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THIi, water heater illustrated is de- 
signed for use oil small cruis- 
ing molurhoats, or any boat in which 
an in tern a I -com bust ion engine fur- 
nishes tlie motive power and where hot 
Sitcr would be useful. It will provide 
It water for both galley and toilet 
irj)Oses, and while not under great 
essurc, will add much to the conven- 
ice and comfort of the craft. 
The building and installation of the 
aicr may be accomplished by anyone 
01 fair mechanical ability and at very 
slight expense for the necessary mate- 
rials. Inasmuch as the heat is derived 

from a waste product, it is operated 

Lwithout cost as long as the motor is in 
|»ttse. Heating of the coils also tends 
J cool the exhaust gases to some ex- 
Kent, resulting in an appreciable reduc- 
Tdij of muffler noise, 
f llie healer, as indicated in the 
cetch, is formed by wrapping copper 
tubing on a piece of 2-in. pipe to a 
length of about in. This coil is then 
llipped off and placed inside a piece of 
Wn. pipe. One end is brought around, 
^d another coil wrapped on the out- 
ide of the S-in. pipe. The pipe is then 
moved, leaving two coils, one inside 
|iE other, and with the ends projecting. 
IH-i'J- I>'I>f. 1 ft. long, is then 
breaded at both ends, fitted with caps. 
"Ilcd and tapped, to receive the ex- 
iaiii<t pipes to and from the engine. 
■ holes must be drilled in one of 
c pipe ends to accommodate the two 
I of the coils. If yi-in. soft an- 
Kilfd tubing has been used, the two 
aids should be threaded and Vi by %- 
couplings screwed in. 
Pipe connections should be provided 
which will permit the heater to be con- 
oected M near the engine as possible. 



to insure its' getting the full effect of 
the hottest exhaust gases. It is also 
advantageous to cover the heater with 
several layers of asbestos, and rivet a 
covering of galvanized iron on top of 
the asbestos. This serves to retain the 




.< Double Coil Csnttj 



heat and results in heating the water 
to a high temperature. 

A small rotary gear pump may be 
friction-driven from the flywheel to 
pump water from the heater. If de- 
sired, a storage tank, insulated with 
some heat-retaining material, and pro- 
vided with an overllow, may be in- 
stalled. 

Such a tank is especially useful for 
fishing, picnic trips, or other excur- 
sions, where the boat would be at 
anchor for a period. The pump need 
only be run when water is desired, as 
the coils are not injured even if they 
boil dry. Wire controls may be in- 
stalled to permit governing the opera- 
tion of the pump from the galley or 
toilet. 
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Blueprinting Frame Has Window 
Carriage and Track 

Constant lifting of a large frame in 
which blueprints are being made may 




be avoided by the use of a window- 
frame carriage and track, as shown in 
the illustration. With such a device 
the largest blueprints require little ex- 
ertion in handling. The track is 
formed from several lengths of %-in, 
iron pipe. The rollers for the carriage 
are made from sash pulleys, mounted 
like the wheels of a railroad truck. The 
frame should be made from clear pine, 
or spruce, boards and fastened with 
wood screws. 

Improvised Veining Tool 

Emergency veining tools that will 
give satisfactory service for some length 
of time m.-iy be made from old umbrella 
ribs or steel writing pens. The parts 
are cut to the required length and in- 
serted in a wooden handle. If the na- 
ture of the work demands it, the points 
may be sharpened or flattened as- 
needed. — Albert Blaine. Baltimore, 
Maryland. 



An Improvement for Electric Bells 
Having Small Transformers 

In electric-bell installations, dry cells 
are being superseded to a consid- 
erable extent by small trans- 
formers. This source of power 
is usually stronger than a bat- 
tery current. For this reason 
the contacts are likely to occa- 
sion trouble, a particularly im- 
portant consideration in view 
of the almost prohibitive cost 
of platinum. Ordinarily, there 
is no need for a loud signal, and 
in ofRces, and similar places, a 
quiet buzzer is desirable. Un- 
der these conditions the make- 
and-break system of contacts 
was disconnected, and the mag- 
netic coils connected directly 
with the circuit. As the trans- 
former current is of the alter- 
nating type, a good signal is 
obtained by adjusting the vi- 
brating armature closely at the 
screw contact. When so ar- 
iDimum ranged, a vibration of 120 per 
second is obtained on the 60- 
cycle current. Contact troubles 
are almost eliminated. — John D. 
Adams, Phoenix, Ariz. 

Homemade Gauge for Irregular 
Curves 
Planing irregular surfaces may be 
accurately accomplished by the use of 
a gauge, as indicated in the sketch. The 
dimensions of this tool are determined 
entirely by the character of the work 
in connection with which it is to be 
used. Cold-rolled, or any other grade 
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of steel, soft enough to be easily 
worked, is most suitable for its con- 

IBtruction. 
Old Cistern Remodeled 
as Storage Space 
In one corner o( a basement was a 
large cemented cistern, and as it was 
not used for its original purpose, the 
ouTier decided to make some other use 
of it. The cistern was cleaned out 
thoroughly, and a door opening was cut 
into it- A frame and door was fitted 
into the opening. 4ind an electric light 
installed. The space was used as a 
storage for fuel, and proved quite prac- 
tical. 

Sorting Hopper for Berries and Small 
Vegetables 
Berries and small vegetables bring 
hig^iest market prices when sorted ac- 
cording to quality and size. Ordina- 
rily this is done by hand. A sorting 
hopper of the design illustrated saves 
much tedious work and sorts the prod- 
uct satisfactorily. The frame is built 
the same as an ordinary screen, the 
back and sides being of 8-in. boards. It 
should be about 3 ft. wide at the large 
end, and tapered to 15 in. This forms 




a frame somewhat the shape of a crude 1 
rowboat. The joggle cam should bei 




Work Tbat would Keep S(««nl Person* Buir for 

Boun i> Accompliibcd in ■ Few Minuiei 

by the Hichlne 

made of hard wood, while the slatted 
bottom may be of any material avail- 
able. The distance between the slats 
is determined by the product to be 
sifted. Turning the crank rapidly 
vibrates the slatted section up and 
down, separating the large and small 
fruits and running them into different 
barrels. — L. B. Robbins, Harwich, 
Massachusetts. 



Forge of Concrete for Single or Multiple Use 



One of the most recent i(>e^ nf c 
Crete is in the making "' ' 
forges. The 




used. The forms for the legs and 
hearth were built first. That for the 
hearth was 
built onto the 
leg forms, and 
the form for 
the hood was 
built onto the 
hearth form. 
The top of the 
forms of the 
hood and 
hearth was 
left open in 
each case to 
permit pour- 
ing and trow-' 
eling. The 
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center of the hearth is left about 4 in. 
lower than the edges. The form for 
the trough should be fastened together 




very lightly and held in position by 
several strips across the hearth form. 
A galvanized-iron bucket is set in the 
hood to form the base of the smoke- 
stack. The bottom of the bucket is 
removed after the pouring. A tuyere 
iron may be bought, or one made after 
the fashion of that shown in the sketch. 
Whatever type is used, it should be 
placed in posi- 
tion in the form 
and the concrete 
run around it 
after provision 
has been made 
for holding it in 
place. 

After the form 
is all complete 
the iron rein- 
forcement is put 
in place. This 
may be made 
from old scrap 
iron, such as wagon tires or round rod. 
Care should be taken to see that the 
reinforcements connect properly. No 
provision need be made for expansion 
and contraction caused by heating and 
cooling. This is taken care of automat- 
ietlly.— ii»v R. Kuns, Cincinnati, Ohio. 
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Pipe Aids in Removing Armature 
ot Motor 

To remove a heavy armature from 
a motor frame is usually an awkward 
job, even for two mechanics. When 
the central shaft is drawn through the 
frame and past the poles, the reach 
of the man at the rear end becomes 
short, and the dropping of the arma- 
ture may result in serious damage. 
To carry the armature through easily, 
arrange a pile of blocks on the bear- 
ing base , at the side of the frame 
toward which the armature is drawn. 
Slip a 4-ft. section of pipe, fitting fairly 
closely, over the shaft at the rear end. 
This enables the workmen to get a 
good grip, and to remove the armature 
with a single lift. 

Clips lor Holding Straining Cloth 
over Can or Omtainer 

The job of straining paints, white- 
wash, or other liquids in the workshop, 
or even in the 
kitchen, is 
usually trouble- 
some when a 

cloth strainer is *S,SS^^^^ ■' 

used, because of 
the difficulty in 
holding or fas- 
tening the cloth. 
By the use of 
small sheet-iron 
clips made from 
strips of metal, 
shaped and bent 
as shown, the straining cloth can be 
held neatly over the top of the con- 
tainer. The clips are set over the edge 
of the vessel, and the cloth stretched 
as taut as desired, and pressed down 
so that the points A project slightly. 
A good feature is the ease with which 
the clips can be fitted to various cans 
and other containers. — Bert WaychofF, 
Fort Collins, Colo. 




QWhen a split bearing will serve the 
same purpose as well, do not use solid 
bearings m machines. 



An Automatic AVeighing Machine Electrically Operated 

Br K. H. COCCESHALL 



AN aotonutic weighing machine has 
a lai^ nutge of nsefalness. and 
anyone of fair mechanical ability may 
construct such an apparatus to meet 
his particular requirements. The de- 
vice illustrated is suited to every need 
and capacity, since the principle of 
operation remains the same. Grain 
dealers will find in it a rapid method of 
measuring grain ; on a smaller scale the 
retail store can easily weigh out a 
hundred sacks of sugar or coffee for 
the stock supply in a few minutes, 
while even shops and factories will find 
in it many applications. 

The mechanism consists of an elec- 
trically controlled drop trap and an 
electric switch operated by a scale bal- 
ance. Two vertical runways for the 
door, as shown in the sketch, should be 
built at the mouth of the chute from 
the supply bin. These runways must 
be absolutely parallel so that the door 
will slide up and down them with mini- 
mum friction. A catch, B, should be 
cut from a strip of ^-in. sheet iron and 
then screwed to the top of the door in 
the position shown. A knob, K, may 
be fastened to the door it desired, to 
aid in lifting it. 

The pivoted lever A should be made 
of soft sheet iron, at least ^ in. thick. 
The layout of this part is shown in the 
detail sketch. It may be cut out with 
a hacksaw, or cold chisel, and finished 
with a file. The square end is then bent 
on the dotted line, as shown, so that 
the flap may act as an armature for the 




magnet. .\ hole is drilled in the middle 
ot the lower halt ot the lover .X for a 
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pivot. The armature should then be 
placed in such a position on the bin that 
the catch on the door C will engage the 
catch on the lever. .\ spring helps 
hold the .irmatiire in position. 

An electromagnet should be wound 
with \o. IS gauge majjncl wire. The 
size of this magnet will, of course, de- 
pend on the conditions and weight of 
the door drop, but after a few trials the 
correct number of turns of wire wll! be 
easily ascertained. The magnet should 
be secured in such a position that its 
core will be opposite, and within -las in. 
of, the armature, as shown in the 
sketch. It will then he seen that, if a 
current of electricity passes through the 
coil on the magnet, the armature will 
be attracted, releasing the catch 11 so 
that the springs D jiull the dour sliul. 

The electric current is controlled by 
a scale switch. For small weighing 
machines, a balance scale may be used. 
as shown in the sketch. A lead ball, or 
other heavy weight, shnuld he fastened 
to the upright index finger K. so that 
the balance action will be snappy. 
Next, a metal standard. F. should be 
fastened to a wooden base insulated 
from the scale. A wire should project 
from near the top of the standard and 
across the path of the index pointer. 
It must be adjusted so that the index 
pointer will touch the wire immediate' 
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after arriving at the neutral point, would be put on one scale pan. The 

Electrical connection should be made -"- *-=— •"= — *'" ^'' — **- *-■" 

from the scale and standard, through 
batteries, to the electromagnet. 

The operation of the weighing ma- 
chine is quite simple. For instance, if 
it is desired to weigh up a number of 
10-lb. sacks of sugar, a 10-lb. weight 



other pan being directly below the bin 
door, the latter is opened until the 
catches engage. The instant the sugar 
balances the weight, the index pointer 
will make connection with the wire on 
the standard, and the door will drop, 
shutting off the supply of sugar. 




Signs on Idle Machinery Give Reasons 
for Delay in Production 

Where there are a lai^e number of 
machines in a department it is not an 
easy matter for the foreman to keep in 
mind the exact 
reason why any 
one machine is 
idle. An idle ma- 
chine means a 
decrease in pro- 
duction and a 
consequent low- 
ering of efficien- 
cy of that depart- 
ment. A factory 
has adopted the 
method indicated by the drawing, of 
placarding all machines, whenever shut 
down, with the reason for the delay in 
production. The signs are of metal, 8 
in. long and 4 in, wide. If the mate- 
rial has been used up a "Stock" sign is 
placed on the machine. Other signs 
read, "Repairs," "Tools," "Operator." 
or as the circumstances may be. The 
superintendent, walking through the 
department, notes the signs and im- 
mediately takes the necessary action 
to put the machine bearing such a sign 
in operation. 

Protecting the Hands from Dirt 

and Grease on Engine Work 
By applying soap to the hands before 
beginning work on an automobile, or 
other piece of machinery, the dirt and 
grease are easily removed. Work up a 
good soap lather on the hands and as 
far up on the arms as thought neces- 
sary. Allow the soap suds to dry. 
Then scratch the cake of soap with the 
finger nails, so that the soap is packed 



tightly under the ends of the nails, and 
allow it to dry. The hands are pro- 
tected by a film of soap that will not 
be removed easily unless they come in 
contact with water. When the work is 
finished the dirt can be washed oS with 
very little scrubbing. This method is 
particularly good for those who do not 
care to wear gloves when working on 
machinery. 

Welding Mask Hade from a 
Metal Bucket 
A serviceable welding mask may be 
made in a few minutes from an ordi- 
nary metal bucket. One of 3-gal. capac- 
ity is the best 
size. A rectangu- 
lar hole, 6 in. by 
4 in. is cut in its 
side, as shown. 
Over the hole 
two pieces of col- 
ored glass, each 
3Vj in. by 414 in., 
are placed, so 
that the long edges will meet at the 
vertical center line of the hole. The 
two pieces should form an obtuse angle 
with each other so as to conform as 
nearly as possible to the curvature of 
the pail. The glasses are held in place 
by metal clips soldered inside the 
bucket. Several holes should be drilled 
in the bottom for ventilation. A hat, 
or cap, is worn to act as a pad for the 
head, the bucket being worn inverted 
and in such a position that the operator 
looks through the colored glass while 
welding. 

CIn washing photographic prints, care 
should be taken that they are not 
creased, or the surface may be cracked. 
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Novel Repair for Cracked 
Water Jacket on Engine 

A cracked water jacket may be re- 
paired satisfactorily as follows : Drill 
and tap a small hole at the end of the 
crack. Thread in a copper wire, or 
rod, and cut it off flush. Next drill 
another hole beside the lirst one, and 
close enough to it, so that the threads 
of the plug, screwed into it, will lap 
into the first plug. This process is re- 
peated until the crack is filled. The 
heads of the plugs are then riveted, to 
close the small intervening spaces. 
With careful workmanship, this meth- 
od will provide a water-tight repair 
that will give indefinite service. — 
Anthony Ottis, Bloomingtoii, III. 

Cements for Pipe Joints 

Cement for making screw joints in 
pipes steam-tight may be made from 
graphite and heavy cylinder oil. Just 
enough oil is mixed with the graphite 
to form a thick paste. A good cement 
for both water and steam pipes has 
this composition : Whiting, 4 lb. ; fine 
yellow ocher, 10 lb. ; ground litharge, 
•i lb., and y^ lb. of hemp cut into fine 
particles. These ingredients are mixed 
thoroughly with linseed oil to form a 
paste, which is applied on the threads 
of the pipes and fittings. For ammo- 
nia piping, a cement made of litharge 
and glycerin is used. Sufficient glyc- 
erin is added to the litharge t<j form a 
putty. Only enough of this cement 
should be mixed to ser\'e immediate 
needs, as it sets quickly. After having 
once set, it should not be disturbed. 



Cooling Large Bearings with Grounded 
Copper Wires 

Large bronze, or babbitt, bearings arc 
efTcctively reduced in temperature, and 
static electricity is abolished, by con- 
necting a large copper wire from the 
bearing to the ground. The heat is 
radiated over the wire and much of it 
is lost in the air. That which reaches 
the ground is absorbed. If the ground 



wire is placed in moist earth, cooling 
is all the more effective. The larger 




llie diameter of the gruuiul wire used, 
the faster will he the radiation of heat. 

Attachment Adapts Tachometer for 
Shafts without End Centers 

Ascertaining the correct sj)L'ed oi a 
sliaft tliat has no end center U> accnm- 
niodate the speed iiuiicat'T i:^ almnst 
impossible without rcfiistoriiijr mi>re or 
less slippage. To overcome this diHi- 
culty I turned a jiiece of pure m\m rub- 
ber to the sltapc of a cone, "^■' i in. in 
diameter at the Iari,'er end ;ind I in. 
long. I then hollowed out the latter 
end and fastened the small end to the 
shaft of the speed indicator with a tin 
clamp and wing nut. To determine 
the speed of a shrift the cone is jiressed 




over the end until it holds without sli]>- 
ping. The cone will fit any shaft fmni 
V. in. to -VC. in.— P. P. Avery, Garfield. 
New Jersey, 
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Rubber Tube Protects Ignition 
Distributor of Auto Engine 

When motoring in heavy rains, or 
where streams must be forded, the 




Tbt Diiiribuior and TeriBiail Wit** ir* Pioicctcd 

ai*in(t Uoiitun by ■ Section of in 

Old Inocr Tubt 

ignition of a car is frequently put out 
of commission by water getting under 
the engine bonnet and drenching the 
distributor. This difficulty may be 
avoided and the motor fully protected 
against short-circuiting, from anything 
short of an actual immersion in water, 
by capping the distributor with a piece 
of old inner tube, as indicated. The 
wires are removed while the rubber is 
stretched over the distributor and the 
end of the ignition manifold. Once in 
place and tied securely, all moisture is 
excluded. 



Machine Nuts Set on Rods 
with Belting as Wrench 
A large stock of iron rods, with 
threaded sections at each end, were to 
be fitted with two nuts at each thread- 
ed part. The nuts were to be turned 
down firmly preparatory to shipping 
the rods. To save time, I started the 
nuts on the threads by hand, and then 
set them quickly by the use of an old 
piece of belting, 3 ft. long. The rod 
was gripped in a vise, and the belting 
looped over the nuts near, one end of 
it. By drawing the belting quickly 
around the nuts they were turned up 
snugly with a single motion of the 
belting. To have done this work with 
a wrench would have taken much more 
time. — H. G. Corbio, St. Paul. Minn. 



Micr<»neter Used as Indicator 
on Work in Chuck 

A micrometer can often be used to 
true up finished work in the lathe chuck 
when an indicator is not at hand. 
Open the jaws of the micrometer part 
way and clamp the frame to the tool 
rest with blocks of wood. Run the car- 
riage in until the end of the micrometer 
handle is near the work. Slowly re- 
volve the chuck by hand, frequently 
setting the handle against the work, 
and observe the reading to determine 
the eccentricity of the piece. When the 
reading is the same at various points on 
the circumference of the piece, it is 
centered. This method can also be 
used in setting up work in a milling 
machine or shaper. — H. H. Raymond, 
Newburyport, Mass. 



Disk-Bearing Stand for Balancing 
Rotary Machine Parts 

Balancing flywheels, pulleys, and 
similar parts, is simplified by the use 
of a disk-bearing stand, as illustrated. 
The disk-bearing surface allows the 
part to rotate with so little friction 
that the heavy portion to be trued 
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immediately goes to the bottom. Ma- 
terial is then removed from the heavy 
side until an accurate balance is ob- 
tained. The disk rollers are carried on 
conical bearings, supported by a steel 
framework mounted on a base of well- 
seasoned hard wood. The distance 
between the disk rollers is adjustable 
for accommodation to various lengths 
of shafts. 

Revolving Cone for Sharpening 

All Sizes of Gouges 
Cone-shaped emery wheels are not 
always provided, even in pattern or cab- 
inet shops, and frequently I have been 
at a loss for a means of sharpening 
various sizes of gouges. Accordingly 
I have impro- 
^^° vised a satisfac- 
tory cone-grind- 
j tool from 
wood, glue, and 
emery. I screwed 
a piece of maple 
to a small faceplate and turned it down 
to a cone, 3 in. in diameter at the large 
end, and 61^ in. long. A coat of cold 
glue was then applied to the cone, and 
after being allowed to dry for a few 
minutes, it was sprinkled with medium 
emery. Once the glue was dry the de- 
vice worked quite as well as a cone- 
shaped emery wheel. Several such 
cones were made up and sprinkled with 
different grades of emery to suit vari- 
ous grinding jobs. When the cutting 
surface is worn out, it is only necessary 
to resurface the cone by the applica- 
tion of more glue and emery. The sixc 
of the cone may be altered to suit re- 
quirements. — R. L. Martine, Shelton. 
Connecticut 

Coimterweight Returns Block and 

Tackle to Loading Point 
Where loads are carried one way on 
an incline track with a block and tackle- 
on a carriage, the entire mechanism 
may be returned to the loading point 
automatically by a cable and counter- 
weight, connected as shown in the 
illustration. The weight should he 



just heavy enough to return the empty 
carriage. The brake is provided to 




e Tsckle and Carriage Ret 
tilly When Unloaded. WorK 
AccompLshed Rapidly 



check the speed i 
and carriage as ni; 



tlie h.a<k-d tackle 
.■ be desired. 



Device for Tightening Bolts Quickly 
with Brace 

In assembling stoves and many other 
varieties of work wlieri- large numbers 
of small bolts are usi-c] a bnice-attach- 
ment tool as indicati'd in the sketch is 
a great savt-r of time and labor. It is 
only necessary to start the lioUs with 
the lingers, after which they are held 
and tightened practically by a single 
operation of the tool. A lie.x.'igon 



'^-'.■^i .1 , 




.socket to be inserted in tlie brace per- 
mits the same application with head- 
cap screws. 
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Tool for Machining Bosses and Hubs 
on Drill Press 

Bosses and hubs for all manner of 
light machinery may be machined on a 




Equipped with Tbi* Tool, the Drill Preii Michloci 



drill press by the adoption of a taper- 
shank cutting tool as shown in the 
illustration. Best results are accom- 
plished in this work if the press is 
operated at its lowest speed. For ma- 
chining bronze, aluminum, or soft cast- 
ings, no oil is needed, but for any work 
harder than the best grades of gray 
iron a continuous oil bath through the 
top of the tool is essential to retaining 
a keen edge. 

Carpet Pad for Wood Planes 
Saves Frequent Sharpening 
The home woodworker, who has not 
trained himself to be especially careful 
of his edge tools, finds his planes nick 
quickly. This is often caused by laying 
the plane hurriedly on the bench among 
other tools. A planthat will save much 
resharpcning, and will keep the edge 
on the plane, is to provide a %-in. 
board, about 10 in. wide and 14 in. 
long, covered with a carpet pad, on 
which the plane can be set. This pad 
may be on the bench top, or arranged 
as a shelf.— S. C. Lange, Detroit, Mich. 



Removing Old Babbitt Metal 
from Bearing Boxes 

Usually most of the babbitt metal 
can be removed from a bearing box 
with a cold chisel and hammer. If 
this procedure is not feasible, the box 
may be placed in a forge fire, and the 
babbitt melted out. The melting 
method is undesirable because of the 
probability of losing part of the metal. 
"Where the bearing box is small the 
metal may sometimes be melted by the 
use of a blowtorch, and permitted to 
drop from the box into a suitable tray 
arranged underneath. — L, S. Sherman, 
Chicago, III. 

Device for Plugging E^da of Pipes 
under Pressure Tests 
In testing pipes, or tubing, for leaks 
with either water or air pressure, an 
end plug that may be applied or re- 
moved almost instantly is desirable. 
Such a plug, with a piece of steam hose 
as the stoppage member, may be fash- 
ioned by using the threaded combina- 
tion indicated in the sketch. After be- 
ing inserted in the pipe the hose is ex- 
panded with a few turns of the handle. 




Once placed, it forms a contact suffi- 
ciently tight for normal test pressures. 

Qlnterior comers of patterns are 
rounded off with fillets because a sharp 
inteii(»' comer in a casting weakens it 
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Serial-Number Identifications on 
Working Drawings Save Time 

When there are several drawings on 
separate sheets made in connection 
with a drafting job, every slieet should 
r the serial number, title, date, and 
index, or liling, number. The best 
pethod is to place this information on 
he sheet as soon as the work is begun. 
"Tiis simplifies checking up the draw- 
^gs, and makes it possible to file them 
^ that persons unfamiliar with the 
drawings or subject can easily locate 
sketches of the various features 
ivered by the design, or working 
[drawing. — William B. Johnson, Balti- 
more. Md. 



Simple Belt Shifter with Spring Lock 

An ordinary belt shifter can be pro- 
vided with a locking device, to prevent 
the belt from working back on the 
loose pulley and stopping the machine, 
by fitting the shifter with the arrange- 
ment shown. 
The method can 
be applied to 
shifters in vari- 
ous positions. 
The original 
shift lever is 
shown with the 
lielt hook attached to it. The handle 
C is pivoted, with a screw, on the old 
shifter, An upright is fitted with a 
block, B, and a key, A. The key fits 
into notches, about I in, wide and \^ in. 
deep, cut at points slightly farther 
Apart than the width of the belt. A 
L section of clock spring on block B 
■liolds the handle against the key A. A 
pral spring aids in keeping the belt 
^ook in position over the loose pulley 
fchen the lock is not being used, tem- 
•orarily. The shifting of the belt, and 
>cking it securely is easily accom- 
ftlished. — Robert B. Binns, Boston, 
Massachusetts. 

EPolishes intended for brass, or other U-bar raised. The dotted lines in the 

jnetal, should not be used on lacquered two upper sketches indicate the posi- 

Kork. unless the lacquer, which is re- tion the platform takes when raised 

'^iSTM^ejl bj a new coating. and lowered. 




garages and assembling plants. It 
consists of a main body of channel iron 
bent into the shape of a large "U." 
Three casters are set on it, one at the 
base of the U, and the others at each of 
the ends. A U-shaped bar is set on four 
small toggle levers that are fastened to 
this bar and the main frame. The bar 
is operated by a long lever attached at 
one end to the main frame and con- 
nected by a free-working lever to the 
small bar. 

To operate the truck it is slid under 
the engine-cradle side channels. Then 
by pulling down on the long lever the 
small U-l)ar is raised on the toggle and 
lifts the cradle. The linkage is so ar- 
ranged that it holds the weight up 
while the truck is wheeled about by 
the same handle that raised it. In the 
sketch the truck is shown with the 
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Using the Drill Press as a 
Wood-Turning Lathe 

In shops unprovided with facilities 
for turning wood, there is frequently 
demand for work 
requiring a fair- 
ly accurate cyl- 
indrical outline. 
Such work may 
be turned out on 
a drill press. 
Two stout pins 
are driven in the 
ends as nearly in 
the center as 
possible. One of 
the pins is se- 
cured in the 
chuck while the lower one is given a 
bearing in one of the holes of the drill 
tabic. A suitable tool rest is provided 
by an ordinary machine clamp, while 
an old bastard file, ground off, sharp- 
ened, and provided with a handle, 
makes a satisfactory cutting tool. The 
size of work that may be turned out 
in this manner is limited only by the 
size and adjustments of the drill press. 
—J. S. Hagans, Toledo, Ohio. 



Method of Making Copper Rivets 
from Annealed Wire 

After finding it impossible to make 
good copper rivets in a vise, I con- 
trived the meth- 
od illustrated in 
the sketch. In a 
piece of steel, 
about Yi in. 
thick, a hole is 
drilled, the size 
of the stock from 
which the rivets 
are to be made. 
A single cut 
should then be 
made with a 
hacksaw from 





the end of the piece of steel to a point 
an inch or more beyond the hole. 
When the steel is put in a vise it tight- 
ens up on the stock inserted in the hofe, 



holding it firmly while the top of the 
rivet is headed down and the other 
end cut off. Rivets of uniform size 
and of any desired length may be made 
by making a form of the required di- 
mensions. — Melvin Snyder, Duluth, 
Minnesota. 

Adjustable Valve - Spring Tension 
Adapts Motorcycle for High Speed 

Powerful exhaust-valve springs are 
essential when high speed is demanded 
of a motorcycle, but such springs make 
the motor difficult to start and unsat- 
isfactory when 
throttled down. 
By providing his 
machine with a 
ratchet tension- 
varying clutch, 
as illustrated, a 
motorcyclist has 
secured a com- 
promise between 
the touring and 
high-speed types 
of mount. The 
ratchet is connected with the throttle 
control so that, as the speed of the 
motor is increased, the tension of the 
exhaust-valve spring is increased by 
compressing them slightly. — E. F. Hal- 
lock, Brooklyn, N. Y. 

Cement Mixture for Patching 
Dents in Boat Hulls 

Red lead and Portland cement 
mixed, half and half, with oil to a putty 
consistency, form an excellent patch- 
ing material for holes, up to the size of 
a silver dollar, in boat bottoms. The 
edge of the hole should be dry, rough. 
and pe^ed with small galvanized nails 
projecting slightly to reinforce the ce- 
ment. The patch hardens slowly, 
hence it is best to do this work in win- 
ter, or while the boat is out of commis- 
sion. For a quick repair, cement and 
water is fairly satisfactory. It is then 
unnecessary to have the wood dry and 
the boat can be used, without danger 
to the patch, in about two dajrs. — 
Hayes Bigelow, Brattleboro. Vt. 



^^U Guii 
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Guide for Inserting Piston 
Rings in Cylinders 

By the use of a steel guide having 
a tapered hole, the task of setting pis- 
tons in cylinders is simplified. The in- 
"ftide diameter of the guide, at the small 
Tid of the taper, 
^hould he exact- ^ t^.. 
the same as 
the hore of the 
ylinder. The 
lipper inside di- 
pmeter should be 
Jightly larger 
iian the piston 
■tncasurements 
over the rings 
when expanded. 
The guide is 
placed over the 

cylinder and the piston pressed down 
through the taper which compresses 
the rings and allows them to slide into 
niace. A coating of heavy oil over tiie 
bUton and the inside of the guide aids 
I the smooth accomplishment of the 
urpose. 

Holding a L.oose Grease Cup 
on a Clutch 
A loose grease cup on the clutch of 
' an automobile was the source of much 
trouble, three 
cups being lost 
before the device 
shown was used 
to prevent it from 
coming loose. A 
strip of Mfi-in 
sheet brass was 
inserted beneath 
the locknut. or.e 
end being bent 
up against the 
nut and the other 
against the edge of the clutch housing, 
""he strip served as a positive lock for 

' e nut, ami the grease cup never came 

(ose thereafter. 

5 usually necessary to drill out a 
n stud : hence bolts should be used 
tica^kle. 





Tire Used to Furnish Pressure 
for a Soldering Torch 

When the air pump of a garage 
man's soldering torch failed just as he 
was about to be- 
gin an important 
piece of work he 
substituted a n 
inner tube t o 
supply the nec- 
essary air pres- 
sure. It ren- 
dered satisfac- 
tory service. The 

spring mechanism was removed from 
the valve stem, after which the tube 
was pumped up. A pinch pin was used 
to hold the air between the strokes of 
the pump and to retain it after filling. 
The end of the air hose was then con- 
nected to the pressure cock of the 
torch and the air released by the re- 
moval of tiie pinch pin. 



Caldron Pours Molten Metal 
with One Hand 
Pouring molten lead, or other metal, 
in cramped quarters, such as pipe and 
electrical con- 
duits, is decided- 
ly awkward and 
even dangerous 
if both hands 
have to be u.'^od 
at the ta.sk. 
Much of this 
difficulty may be 
iliminated by 
the use of a dou- 
ble-handled cal- 
dron as illustrated, .'^n ordinary melt- 
ing ladle may be so altered. Round 
iron, 14 '"■ in diameter, is used for the 
handles. The front one is so placed 
that the caldron will balance when 
picked up by it." The rear handle is 
8'j in. shorter and is set 2 in. back 
of the other. By tightening the grip 
on the two hails, the caldron is ttlteil 
and the contents poured. The usual 
handle is left in place for use where 
two-handed work is convenient — S. L. 
Heaps, Kewanec, III. 
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Ri^gin^ T^^»yT^?-5 Work cc DriHsx^ 



Pipe Cotter Uied to Strip 







Ut.sf a C-as:p asi Hari Scrrw 
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.; : rr .r: r.. ^r.d rif.ir.g en the free cr. : 

^: •'.'• \'.'-.r :. in air or el-^ctric drill i- 
:.'■■': ::. '..'.:-r.f: xirAtr rufr.cfer.t pre?iure 
• , '!'! .': it tr.rouirh the n"*eta!. The plan 
' ::r.-;:-.::'"= :he trou:/.e atteniir.g the 
♦^■r ".::.'; rv :r'i:tice o: ; lacir.g the dn'.'. 
•■:-.'!'r ;i '!^T:p ar^! f're-^ir.s^ it thriugh 
t:y; ;,!:i'': v. ith the aid ^1 a hand screw. 



Machines Oiled at Close of Workday 
Start Elasily in Cold 



Wli'Ti riKiTiinj^ machinery in co\*\ 
\\*:i\\.*r even hot oil. put on hefore 
•'•.'irtiriL'', sometimes cools in the oil pas- 
:\in- ;i:id do'-s not flow to the bearinji: 
'ATy.iC'" until undue friction warms the 
l/'-.'iriTij^ enotit^h to softf-n it. To over- 
tdvv tills dift'ir-iilty. oil the machinery 
imnr-diatc-ly aft'rr -huttinp^ down at 
ni;dit. The bf-arinj^-^ heinj:^ slij^htly 
\v;irrn, tlu- oil jjcts to the hearing sur- 
facf'-., anrj is ready for the start next 
moriiini^, whf-n more oil can he put on 
if pqtiind. This obviates the danger 
f.f K'ttiii^ the boarinjjs too warm be- 
fore' the oil becomes heated enough to 
flow readily.— J. E. McCormack, Hali- 
burton. On\., Can. 



riivr:^ cDCaiderable weatfaerprooi 
:i*-L* t: czz and prepare for receiving 
:em:r^f. I enccimiercd great diffi- 
crzl'.j :r. rfznfj'fir.z :he insulation. The 
■-iik^a-x'. and ccier tools, quickly be- 
rane z^zr.zr.t.d w:rh :he wcathcrproof- 
\'Z cimrcsni Ev the use cf a three- 
■srh-i^I-i pipe cutter, such as plumbers 
::n:n::nlv en:pl:y. I was able to sever 
:he c:-.er:=g c:::ckly and smocthly. A 
neat fr :ove for the hacksaw was pro- 
'.;:•;:. and the conductor was cut 
luiikly with a clean saw. The cutter 
;r:-v*i esrecia'/.y useful in preparing 
thi ends •:: the conductor for the ter- 
minsl?. pr:-. iding a square, clean-cut 
5h:n'. :er — A. \"aughan Simpson. Xi- 
izara Falls. X. Y. 



End Bearings Overcome Play 
in Auto Drive Shaft 

The drive shaft on an automobile 
Wis provided with universal joints that 
r.enn:::ed a free lengthwise motion of 
the shaft, this occurring when the car 
was fullv l:-a ied. After a little while 
the inner p^^rtion of the joint housinjr 
became slightly worn, and it was n"i 
lon^ before the shaft was sliding back 
ind forth continuously. A spring wa*^ 
placed, at each end of the shaft, as 
shown in the >ketch. and this solved the 
problem. The shaft thus continually 




sccTioN Ae 



The Automobile Drive Shaft Floats bctwcca the Coil 

Springs at lu Eadt 

floats between the two springs, and the 
rear-joint housing is the only part that 
moves when the car is loaded. Vibra- 
tion is wholly eliminated. 




I 



Hydraulic Pump Is Independent of Water Levels 

By S. D. hooper 



npHE pumping system illustrated 
M. overcomes the limitations of 
rater wheels and hydraulic rams due 
fluctuations of the level of the 
stream from which the supply is drawn. 
The pump is mounted on the water- 
tight deck of a barge moored in mid- 
stream. The current turns the paddle 
wheels, which in turn transmit the 
power for tlie operation of the pump. 
An ordinary hose serves as a supply 
line and affords the flexibility neces- 
sary to allow for the rise and fall of the 
stream according to seasonal vari- 
ations. If desired, the pump may be 
tised at two or more interchangeable 
points. It is only necessary to un- 
couple the hose and change the moor- 
ings. 

The barge is built of dressed 1-in. 
stock. White pine, spruce, Douglas fir. 
and cedar are all excellent boat lum- 
ber. The dimensions 
are 12 ft., over all, beam 
4 ft., and depth 16 in. 
The bottom boards 
should be tongued and 
grooved, and for ease 
.of construction laid the 
ihort way. The finished 
loat is calked with 
^hite lead and given 
coats of good 
laint, Galvanized-iron 
it nails should be 
ised. Ordinary wire 
lils will rust out. 
The paddle wheels 
irc constructed from 1- 
lioards. with the ex- 
:eptJon of the blades, 
hich are of galvanized 

juJ, These are placed about 
i Ml-: over-all length afl so 



as to trim the boat properly. Paddles 
S in. wide will develop sufficient power 





for ordinary needs i 
moderately swift. In 



a stream that is 
1 stu^gi^^K 4We.vt&^ 
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or if preat power is demanded, the size 
of the paddles should be increased ac- 
cording to requirements. The crank 




in the center of the shaft will, of course, 
be half the stroke of the pump piston 
in length. By elevating the shaft bear- 
ings the necessary clearance is pro- 
vided for the crank without the neces- 
sity of making a depression in an 
otherwise solid and level deck. 

There are a number of pumps that 
might be adapted to this use, but the 
most satisfactory one, and the one that 
will meet most requirements, is the 
unual tank pump which is ordinarily 
operated by means of a vertical lever. 
Such a pump is obtainable at any well- 
stocked sup])Iy house. The pump illus- 
trated has a capacity of l.liOil gal.. 
that is. it will throw I. HOC gal. of 
water an hour to a height of 20 ft., with 
the paddle wheels turning lOn revolu- 
tions a minute. Details of the pump, 
and the paddles that will be needed to 
operate it, are. of course, decided by 
the conditions under which the system 
is to be used. 

The pupj>ly hose should be supported 
by a stake or stakes driven tn the bed 
of the stream, or by slings from any 
convenient overhanging limbs. Care- 
ful attention should also be given to 
the barge moorings. There should be 
plenty of line to allow for fluctuations! 
of the water level, and the stability of 
the barge will be increased if the line 
is attached as shown in the illustra- 
tion. 



Once well placed, the system will re- 
quire little attention. If there is any- 
doubt as to the tightnef:s of the hull, an 
excellent precaution is to fit an auxil- 
iary intake of gas pipe leading to the 
floor of the hull. This should be pro- 
vided with a shut-off valve, which is 
opened if it becomes necessary to bail 
out the boat. 

An Economical Type Gauge 

Printers not possessing a standard 
type-high gauge will find a convenient 
and accurate substitute in an old screw 
composing stick. By setting the knee 
of the stick to a large type the stick 
may be used as a gauge, the etching 
entering far enough into the jaws to 
insure accuracy. A mark should )>c 
made at the point where the type sticks 
fast to the jaws, and this mark used 
to gauge the cut. The stick may also 
be used as a caliper. — George Parke. 
Mount Morris, III. 

Blocks for Starting Taps Squarely 

Cutting female threads is often diffi- 
cult because of the tendency of the tap 
to take a bad start. By the use of a 
steel tap guide, as illustrated, faulty 
starting of the threading tool is im- 
possible. The tap is held in correct 
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P^nement until the first thre? or four 
Ircads are cut, after which the guide 
fcay be removed. This tool is espe- 
cially useful in tapping threads in 
shafting, or any other round surfaced 
stock. 

HtIh Guards for Edges of Chisels 

^ When wood chisels are properly 
guarded, much time can be saved in 
resharpcning because the edges are not 
nicked from contact with other tools, 
on the bench or in the tool box. Metal 
guards, as shown in the sketch, were 
found superior to leather ones. They 

rcan be made easily from light tin, or 
ihect metal, cut to the shape indicated 
nd folded on the dotted lines. The 
upper portion of 
the guard must 
clamp the clnsel 
closely, so that 
the cutting edge 
cannot be forced 
against the 
guard under or- 
d i n a r y condi- 
tions. — H. A. 
Trester. Milwau- 

Im ' kee, Wis. 

■ Air-Bellows Device Protects 
f Sand-Blast Operators 

h One of the most effective as well as 
nsily contrived devices for protecting 
sand-blast workers from breathing 
sand-laden air, is the hoop and bellows 
combination illustrated. It is very 
light, being made of heavy muslin, ■>! 
other close-woven cloth. The lump- 
arc made of light reeds, and the uc-i 
■•eight of them are hung by means ^A 
aigs to an overhead bar so that thty 
n be drawn back and forth. There 
lould be sufficient slack to enable the 
kman to move freely. A glass win- 
■ is fitted into a light steel frame 
rough which the operator is able to 
r his work. The lower section 
I'idcd with a draw string which 
I up until the cloth fits snugly 
Thus equipped one is 




fully protected against the sand, and 
breathes only the air that is brought 



mAwi 



in from the outside.— Alfred J. Bell. 
Detroit. Mich. 

Towel- Rack Improvement Keeps 
Articles in Place 

An ordinary metal towel rack is usu- 
ally a source of annoyance because 
the towels slip oflf onto the floor unless 
carefully hung or the ends balanced. 
This difficulty may be overcome by 
soldering a row of copper studs along 
the top of the rail, as illustrated. A 
piece of heavy wire should be used. It 
is first soldered to the rail and then 
snipped oflf to V4-i"' lengths. A file is 
used to dress the points oiF slightly. If 
the studs are placed about 1 in. apart 
over the length of the rail, every towel 
will remain in the exact position in 




which it is hung, A coat of nickel- 
plate will improve its appearance. 



i 
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Hook Supports for Threading 
and Fitting Long Pipes 

Plumbers and steamfitters frequently 
cxperknct difficulty when working on 
long lengths of pipe because of the 




tendency of the long end to sag and 
strain the pipe vise. By providing a 
set of !)ooks, as shown in the illustra- 
tion, the longest pipe may be held in 
the vise in an absolutely horizontal 
position. It will be noted that these 
hooks are swung on a lenjjth of pipe 
which is held in two straps of iron 
bolted overhead. Ordinary pipe caps 
are fitted to the ends of the support- 
ing pipe to retain it in its fastenings. 
This device is invaluable for shop use, 
and it is not so bulky but that it may 
be thrown into the truck or wagon 
and moved from job to job. — Ross A. 
Williamson, Memphis, Tenn. 

Preventing Ca&ehardening in Dressing 
Circular Saws 

In a small establishment, when hand- 
filed woodworking saws were sent out 
to be piimmed on an emery wheel, they 
came bark so casehardencd as to be 
very difficult to file at first. Finally 
a saw sharpener was found, who 
gummed them without the caseharden- 
ing. His method was to go around the 
saw in the usual manner, then go 
around again once or twice, just touch- 
ing each tooth enf>u^ to remove the 



outer surface, but not enough to leave a 
heated surface. In finishing, he imi- 
tated the action of high-class auto- 
matic filing machines, and no casehard- 
ened surface remained on the finished 
saw, — J. E. McCormack, Haliburton, 
Ont., Canada. 



Lubricating Bolt of a Ball Thrust 
on a Torque Sod 

The bolt carrying the ball thrust of 
the torque rod on my automobile had 
no lubricating means provided, so 
the thrust housing was continually 
jammed, and consequently could not 
move when the rod gave under the 
load. I decided to make this bolt self- 
lubricating and did so in the following 
manner: 

The head of the bolt was first cut off, 
after which a deep V4-i"- I'ole was 
drilled into the bolt, as shown. Two 
small Mo-ii- holes were next drilled 
at right angles to the large hole. The 
grease-cup head of an old spring- 
shackle bolt was fastened to the head- 
less bolt, and a Mn-i'i- steel washer 
placed next to it. Ordinary white lead 
was smeared over the threaded projec- 
tion of the grease cup to insure a per- 
manent fit. A constant flow of grease 
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was provided to the bearing and all the 
trouble eliminated. The resulting de- 
crease in wear was also appreciable.— 
L. Kline, Chicago, 111. 
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When it is desired to cut a hole 
tthrough hardened steel, which turns 
he edge of ordinary tools, a good suh- 
■stilute is to etch the hole through. 
■Cover the steel witli melted beesw 
■when thoroughly coated and cold, 
[make a hole in the wax with a fine- 
pointed needle, or other tool, the size 
of the hole required. Put strong nitric 
acid upon it: after an hour rinse it and 
apply more acid, repeating the process 
until the hole is cut as desired. — Wil- 
liam A. Lorence, Richmond Hill, N. Y. 




I Method of Protecting Terminals 
r from Moistiire 

Where electric wires are exposed to 
the weather and run downward to 
a transformer, or other instrument, 
trouble is fre- 
quently expe- 
rienced, because 
the water that 
runs down the 
wire seeps in at 
the terminals, 
cauiing short 
circuits and 
other damage. 
This may be prevented by making a 
loop in the wires as shown in the 
';efch. The moisture will then run 
lown the wire and drip off at the base 
of the loop. Motorists v;hose cars are 
in use in all weather will find this a 
useful kink if ap[ilied to spark-plug 
wires that are in the habit of giving 
.trouble. 

Ink-Bottle Stopper Lifter Saves 
Draftsman's Time 

India ink dries so rapidly that, if the 
tottle is not kept corked between dip- 
pings, the ink quickly becomes cloudy 
ttnd useless. I have overcome this 
nilficulty and am saved the annoyance 
pf remnving the stopper for every ink- 
ing of the pen by contriving an inkwell, 
d(jpji^^lustntion. The 



device is made almost entirely of hard 
wood, and the few metal fittings it con- 
tains are obtainable in any shop scrap 
heap. With it the ink is protected 
times, and one hand 




only is required for inking the pen, — 
George A. Luers, Washington, D. C. 

Conical Points for Engine Bolts 
Simplify Motorcycle Repairs 

After a motorcycle engine has been 
removed from the frami: there is diffi- 
culty in replacing it because the crank- 
case bolt holes do not line up with the 
holes in the lugs of the frame. This 
is avoided and much valuable time 
saved by fitting the engine bolts with 
a removable conical head, as illus- 
trated. A hole is drilled in the end of 
each bolt to a depth of l^ in., and is 
threaded with a female thread. The 
conical head is then turned on the 
lathe and provided with a male thread 
to fit into the socket of the threaded 
end of the bolt. The base of the conical 
head, being exactly the same size as 
the body of the bolt, is attached and 
driven through the parts without the 
slightest danger of the external threads 
of the bolt beinj," injured. When the 
bolt is pounded through as far as it 




will go the head is removed and at- 
tached to the next bolt. — ^J, A., London. 
England. 
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Removing Dents in Aaba-Body Pand* 
and in Tanks 

Automobile b-idies often become 
dented, and the motorist U at a l-xs 
devise 




practical meth- 
od for remov- 
ing the dents- 
One method 
which ha5 been 
found useful in 
such cases, and 
which the me- 
chanic can also 
apply in remov- 
ing dents from 
Unks. cans, and 
other sheet -metal constructions, is 
shown in the sketch. A piece of steel 
rod, or a bar of solder, is soldered at 
the dent, as indicated. The dented 
area is tapped gently with a hammer. 
and a strong pull is exerted at the same 
time on the bar. Unless the metal is 
heavy, the dent can be removed with 
very little difficulty.— Otto Kraft, Chi- 
cago, III. 



Tool for Removing and Applying 
Fuse Blocks Safely 

To eliminate the danger of removing 
and applying high-voltage fuse blocks 
by the conven- 
tional plier, or 
screw driver, 
method, I have 
provided myself 
with a wooden 
tool, as indicated 
by the sketch. 
Hickory, ash, or 
any other Jiard 
wood, is best 
adapted for the 
purpose. The 
notches for get- 
tinjf hold of the block are cut out so 
they will fit any fuse down to 500 volts. 
Wrapping the handles with friction 
tape will also help to insure the user 
against possible shocks. — P. E. Rid- 
ings, Tarkio, Mont 




Tool for Ranoving Step-Cut 
Pistoa Rings 

Step-cat piston rings may be re- 
moved qnicUy, and with little danger 
of breaking them, by the use of the 
expanding tool illustrated. Pressure 
exerted oa the handles forces the jaws 
outward, and n'hen the nose of the 
tool is pressed into the steps of the 
ring the desired result is accomplished. 
In using the tool one should provide 
himself with four strips of heavy-gauge 
tin, CM- copper, about t-^ in. in width and 
the height of the piston in length. As 
the ring is expanded, these are worked 
tinder and around the piston. After 
two strips have been placed under the 
ends of the ring and the other two 
worked around to equidistant points on 
the piston, the ring may be slipped 




Tba Jam of Thi* Tool Work Like ThoM of • Carlint 

Iron, aad Whtn Inintcil la Iht Sttpi of ■ Piiios 

KiD( Eipui] It to Ptrmit Quick Rcnoval 

off over the piston head without fur- 
ther difficulty. 

Concrete Flywheels for Ljght 
Foot-Power Machinery 

Concrete flywheels for many vari- 
eties of light machinery are quite as 
satisfactory as cast wheels costing 
from 15 to 20 times as much. 

The thickness of the wheel is deter- 
mined by the width of the belt to be 
used, and the diameter by the speed 
that is to be given to the driven pulley. 
A cheese box may be used as a mold 
if it happens to be of the desired size, 
or any thin wood may be bent to the 
correct form and fastened to a board 
with triangular brackets nailed to the 
outside. The greatest care mast be 
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[- taken lo have the circle as near perfect 
I possible ; otherwise the wheel will 
not run true. The mixture used should 
]\c one part Portland cement to five 
parts of clean, fine sand. 

The wheel should be cast around the 
shaft upon which it is to be used, and 
great care must be Used to have the 
shaft exactly in the center when the 
concrete is poured. Two holes are 
drilled in the shaft about a quarter of 
an inch apart and at right angles with 
each other, into which are driven steel 
rods, about 8 in. in length. These rods 
will be gripped by the concrete and 
hold the wheel and shaft together as 
if they were ouc piece. This is im- 
portant, inasmuch as there is a heavy 
strain on the wheel, and a breaking fly- 
wheel is as dangerous as an exploding 
~" lin barrel. 

\ Care must also be used to set the 

liaft s(]uare with the face of the wheel 

B that it will run true. A square with 

long blade shf>uld he applied all 

■ound the shaft, and the shaft shifted 

MiUl it is as accurately placed as pos- 

pble. No matter how carefully the 

^old has been set for the outer edge. 

t should be gauged as to its distance 

1 the shaft when the latter has been 

Pset. If the shaft is out of center, the 

will wobble, causing violent 

■ vihration. .'\flcr being completed and 

|«et in place, the surface of the wheel 

I csn he greatly improved hy the appli- 

rcation of a coat of good belt dressing, 

Lrubbed well into the pores and the 

I'sarplus removed. — Kinsley Greene. 

^ClifTside. N. J. 

Locomotive-Apron Holder 
Aids Quick Coupling 
' Delays and inconvenience are fre- 
quently caused in coupling and un- 
mpling lucomoiives to and from the 
mder because the apron drops down 
^low its horizontal position. This 
toy be prevented by the installation 
T the holding device shown in the 
retch. \t consists of two clamps of 
: size and shape illustrated. Each 
Bamp has a setscrew for tightening it 
1 ibtt apron for safety. Attached to 




the clamps are I6t/4-in. lengths of %a- 
in, chain, which hook'at the other end 
to the cab handholds, The parts are 




inexpensive to make, and besides sav- 
ing much time and aggravation, will 
prevent many injuries to fingers. 

Wooden Miter Box with Many Uses 

Handling a considerable amount of 
mitered work, with double angles and 
odd joints, made necessary a miter box 
in which these various cuts could be 
made readily. In working out this 
problem the result was a homemade 
wooden miter box, which does every 
service of an ordinary, expensive metal 
and wood machine, and much other 




Upt.ghi 






work not po.ssible on the usual type of 
miter box. It was huilt largely of wood, 
as shown in the photographs, and de- 
tailed in the working drawing. The 
base wag made of 1-in. hard wood, sup- 
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ported on cleats. At ihe back of tbe 
r>as€ are mounted V*o vertical sup- 
port?, slotted to receive the sliding 
pieces which are hinged to the piece 
that covers the work being sawed. The 




work is placed on the base, back 
against the uprights, and the cover 
piece, which supports the adjut^table 
gauge and guide, i* placed over it. the 
profwr adju^^tment being made at the 
wing nuts on the uprights. 

Adjustment for the various angles on 
the horiz<jntal ■■urface is made by 
pivoting the saw guide around its 
center, and clamping it at the wing 
nut. The adjustment for angles of 
cut from the vertical is made by means 
of the hinged saw guide and the clamp- 
ing bar at the back of the guide. This 
bar is made of a strip of iron, pivoted 
at ils upi)cr end between two galvan- 
izcd-iron angles. Its lower end rests 
on a washer cut to receive it. as de- 
tailed, and U clamped firmly by means 
of the wing nut. The range of adjust- 




ment, as is evident from the detailed 
drawing, covers a wide angle, and can 
even be extended by enlarging some of 
the parts. 



Testiiig KnifeSwttch 
Contact Blades 

It is important that knife-switch 
blades, especially the large ones, should 
make good contact In the jaws. 
A poor contact will cause the 
switch to heat and produce cor- 
rosion that will eventually de- 
stroy the blade. Any thin, 
hard material may be used for 
making a "feeler." by the use 
of which one may determine 
the condition of a contact. A 
piece of mica, ^^ in. wide and 
.003 in. thick, or a piece of 
sheet steel of the same dimen- 
sions, is satis factorj". To use 
this tool it is inserted between 
the jaw and switch blade at 
different points. If it can be 
pushed in readily the contact is poor. 
This may be corrected by light ham- 
mer blows on the sides of the jaws. 
This repair is only temporary. To 
make a perfect contact, the switch 
should be ground in with vaseline and 
fine pumice. — R. L. Berge, St. Louis, 
Missouri. 

Balancing Rotating Machine Parts 
by Drilling 

In spite of careful machine work, 
rotors made in a shop where there was 
no machine for balancing machine 
parts precisely were found to be 
slightly out of balance. This was rem- 
edied by mounting the rotors on a 
pair of parallels, having knife-edges. 
After the light side had been deter- 
mined, a small hole was drilled in it, 
and a pin inserted. Washers were put 
on the pins until a balance resulted 
The amount of metal to be removed 
from the opposite side by drilling small 
holes was thus determined accurately, 
and the exact point at which this could 
be done handily was also found. — Clar- 
ence Anderson. Worcester, Mass. 

(TWhere numerous nuts are used on a 
machine, it is desirable to have them 
fitted by a single wrench, or at leut 
that th^ are of standard sixes. 
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Lead Mallet Head Cast Securely 
on Pipe Handle 

Most machine shops have use for a 
"ibitt. or lead, maltet, which may be 
;d on polished metal parts. A good 
of such a mallet is that having 
head cast around a pipe handle, the 
id of tlie pipe being spread to lock 
in the lead. A pattern for the head 
is made of wood, on a. lathe. A suit- 
able length of 1-in. diameter gas pipe 
Bcr\-es as a handle. A mold for the 
id is made in sand, in the usual man- 
and the pipe placed in position, in 
mold. The metal is then poured in, 
[bedding the handle firmly. 

A Vise and Breast Drill Used 
as a Substitute Drill Press 

Having to drill a number of holes 
in pieces of Vj-in. steel with no drill 
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Loud -Sounding Air Whistle 
for Camp or Motorboat 

At slight expense and with little 
work a portable air whistle, suitable 




press available, the work was tedious. 
The necessity of bearing heavily 
against the brace of a breast drill made 
(re((uent rests unavoidable. To over- 
come the difiiculty, a block of wood 
was lK)ltcd to the bench, 18 in. from 
the vise, which happened to be of the 
Swivel type. The piece of steel to be 
'rilled was then brought into place in 
tont of this. The point of the drill 
fas properly centered and its arm 
race at the other end was placed 
"Hinst the moving core of the vise, as 
^own in the sketch. By turning the 
pill with the right hand and tightcn- 
j the vije with the left as the drill 
fenetrated ihe steel, a constant pres- 
casily maintained. The holes 
■ere drilled rapidly and with compara- 
yreU little labor.— Russell WUson, 



for installation in a motorboat, and for 
various other purposes, may be made 
by using a kerosene drum as a pres- 
sure tank. An ordinary foot pump is 
clamped to the cylinder with iron 
straps, and a tire valve soldered in a 
hole drilled near by. A pressure gauge 
of some kind and a brass whistle, 3 
in. long, are soldered in the top of 
the can,— P. P. Avery. Garfield, N. J. 

Old Hacksaw Blades Converted 

into Electricians" Knives 
Knives of a type suitable for many 
uses in electrical work, and especially 
for trimming core cells, may be made 
by grinding old hacksaw blades and 
providing them with a handle, as illus- 
trated. Blades of 1-in. width prove the 
most practical. A file holder makes 
the best handle, but a corncob will 
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ser\e the purpose quite well.^R. 
Dileoschneider, Fremont, Ohio. 
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frequently necessary in pattern ninW- 
ing, a three-way clamp, as illustrated, 
is a most convenient tool. Such a 
clamp is not difficult to make if one is 
^Lable to obtain two old single-screw 
^Hdamps which may he dismantled to 
^fsectrc the desired screws. The arms 
are of cold-rolled stock, while the fit- 
tings may be of any grade of steel 
soft enough to be readily worked. The 
joint A is the most difficult part to 
^L make, hence for the sake of clearness. 
^Ba detail of it is shown in the sketch. 
^KUo dimension<; are giv^n, as these must 
^Bbe determined by one's requirements. 

^H Novel Method of Machining 
^H Slot in Hard Casting 

^^B It was found necessary, in a shop 
^^H^ving rather limited facilities, to cut 
a slot in an unusually hard casting. A 
novel method was employed with sat- 
isfactory result."*. A hole was burned 
in the casting bv means of an oxygen 
torch. The hole'was filled with molten 
brass, and the slot machined readily in 



Homemade Machine for Cutting 
Washers and Packings 

The machine illustrated enables any- 
one to cut large pump washers and 
packing gaskets accurately. It is espe- 
cially useful to plumbers and steam 
fitters. The knife is fastened on an 
arm which rotates on a pivot while 
held down against the baseboard by 
a spring and with the opposite end 
supported by an ordinary caster. The 
base is of hard wood and its edges 
are beveled. The knife fastenings are 
located in a slot to permit adjustment 
for cutting various sizes of washers. 
The mounting and operation of the 
knife are .shown in the detail. In cut- 
ting a piece of leather, or packing ma- 
terial, it is first punched with a ^-in. 
hole. The knife and fastenings are re- 
moved and the stock is placed over the 
bolt. Several thumb tacks are used to 
hold it in place. After being replaced 
the knife is adjusted to the distance 
that will give the desired size and the 
handles are rotated from left to right. 
The washer will be cut in a smooth, 
true circle. Considerable pressure may 
be needed on heavy leather. The knife 
should be fastened in the block so as 
to be readily removable for sharpening. 
— L. B. Robbins, Harwich. Mass. 
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Washing Off Pencil Tracings 
after Blueprinting Saves Cloth 

A goodly saving in drafting supplies 
may be effected by making drawings of 
a temporary nature, such as foundation 
plans, bills of material, preliminary 
surveys, etc., on tracing cloth with a 
soft pencil. After the required number 
of blueprints have been made, the 
drawing is washed off the cloth entirely 
with gasoline, and as soon as it is dry, 
this taking only a few minutes, the 
cloth is ready for the next drawing. A 
piece of tracing cloth used in this man- 
ner, if carefully handled, is good for 
15 or 20 drawings. Use a soft rag or 
])iece of cotton waste to apply the j^aso- 
line. — Roy H. Poston, Flat River, Mo. 



Centet Punches Made from Old 
Rat-Tail FUes 

Serviceable center punches may be 
made from worn-out and (liscardc<l 

rat-tail files by 
grinding ofT the 
ends a n d shap- 
ing them on an 
emery wheel. 
After being 
ground, the up- 
per end should 
be softened 
slightly by heat- 
ing to a dull red and allowing it to cool 
slowly. The intermediate file surface 
should not be removed, inasmuch as it 
aids the workman in holding the punch. 




Half-Round Blocks Aid in Clamping 
Beveled-End Work 

A few short pieces of half-round 
hard wood of various sizes are useful 
for beveled-end clamping o])erations, 
as indicated in the sketch. They may 
be used in connection with all work 
where the bevel is slight. These blocks 
are also useful in cases where wide 
work has to be clamped under heavy 
pressure and the bar is sprung. The 
half-round blocks automatically adjust 



themselves to the deviation and trans- 
mit the pressure uniformly. Where a 
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The Blocks of Half-Round Hard Wood Make 
Beveled-End Work Easy to Clamp 

great deal of such clampinj^>- is done, or 
the work is heavy, it is often dcsirabh* 
to make half-round blocks with a steel 
back. These may be formed by s])lit- 
tin^ a short |)iece of pij)e into three 
sectit)ns and ^luin^ a ])i('ce of half- 
round l)lock into each section. Con- 
venient lengths for these blocks are .'5, 
i. and it in. The pi])e backs should be 
about an inch shorter than these 
lengths. 



Pulley Arrangement Is Helpful 
in Operating Double Doors 

To keep the slidinj^ douMe do^rs of 
a garage, or barn, tightly closed 
and also to enable a pcr>«)n to ()j)cii 
both of them simultaneously, the pnl- 
ley-and-weiji^ht system ex])lained by 
the drawing has been f(»un(l s:iti>fac- 
tory. When wishini^^ to enter or leave 
the building without oj>cnini4- both 
doors, the one at the rij^dit should be 
used, for it slides easily and does not 

• PULLEY 



-rrrg 




- P'JLLtv 
[_J- WCGHT 



By the Use of Pulleys and WeiRhts Both Doors 

are Opened or Closed Simultaneously 

and with Little KfTort 

actuate its companion. — Robert L. 
Cook, Madison ville, Ky. 
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Hrokcn Slate Instrument Panel 
Repaired with Angle Iron 

Afi'T ;iM ♦•xjirfisivc slate instrument 
|i;iiii-l ii.'tfl Ihtm rlriilcrl for a lar^c num- 
hi*r fif iri^trnnif'nt<«, thus adrlinf^ to its 
ori^iii.'il cost, tlie panel was accident- 
ally tlirfi\^'«« to the floofi breaking 
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Thc Electric Tack Hammer It Invaloable for If may 

Utea Because It may be Instantly If agnet- 

ixed or Demagnetiacd as Desired 

plied or broken as desired by the use 
of the switch. — Marion J. Teachout, 
Martville, N. Y. 



Rubber Hose Stops Rattling 
of Automobile Hood 



^^^1 Many automobile hoods, wlien they 

^^Kbccome old. rattle in spite of secure 

^^Kclamping. A good method to remedy 

^^" this nuisance is to lit the lower edges 

of the sides of tlie hood with ordinary 

rubber gas buae, A section of hose, 

the length of the hood, is split and 

I slipped over the edge of the side panel. 
The usual clamps are set into place, 
and the panel clamped down over the 
husf. In spite of the jarring, the hose 
stops the noise. 
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Suspension Heating Device 
for Small Utensils 



^■ind 



When healing material in any small 
utensil over a Bunsen flame, or gas 
plate, one is frequently confronted 
with the prob- 
lem of placing 
the vessel i n 
such a position 
that maximum 
absorption o { 
heat will be ob- 
tained. This 
problem was 
solved by con- 
stnicting a small 
folding wooden 
bracket, which 
m.iy be hung at 
the back of the bench from any of a 
[■TOW of nails at various elevations. 
hen not in use the bracket folds, as 
indicated. 




Cleaning Files v/iih Block of Wood 

Where a lllc-cleaning bras'!! is not at 

hand — and it seldom i.s at band when 

J wanted — a quick and effective way to 

■ clean fdes is by rubbing them in the 

[ direction of the cut with the end-grain 

ledge of a block of soft wood. The 

I fibers of the wood, at the sharp corner. 

rare pressed into the fife cuts and clean 

foul the dirt and particles of metal. T-he 

^ wooden block even removes grease 

and oil, which a much-used file brush 

not ordinarily do, 



Wire Soldered over Mouth of Pail 
Saves Paint 

The usual method of removing ; 
perfluous paint from the brush 
draw it over the 
edge of [he con- 
tainer. This oc- 
casions the loss 
of paint, inas- 
much as some of 
it always runs 
down the outside 
of the bucket. If 
a piece of wire is 
stretched across 
the mouth of the 
pail and soldered 
in place, as shown, the brush may be; 
drawn over it to remove all but the 
suitable amount of paint. The super- 
fluous material falls into the bucket, 
and the edges and outside of the con- 
tainer are always cl 



Block for Driving Mandrels 
and Similar Machine Parts 



Many shops are unprovided with a 




drels, or othef' 



block for driving 
machine parts 
requiring a driv- 
en fit, and in con- 
sequence work- 
men are embar- 
rassed, and much 
valuable time is 
lost on the occa- 
sional jobs of 
this sort that 
arise. By fitting 
machined collars 
on the ends of a 
piece _o f heavy 
iron pipe and 
bolting its lower 
end to the floor, a driving block, a» 
illustrated, may be quickly contrived in 
any shop. Two steel bars, 12 in, long, 
2 in. wide, and % in. thick, should be 
provided for use as rests under small 
work. A soft hammer, or a block of 
hard wood, should be used on jobs 
where there would be danger of swell- 




:ii4« 
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ing the end of the shaft. The diam- 
eter of the opening in the end of the 
driving block should be large enough 
trt insert the hand if parts are dropped 
inside. 

Shield on Creeper Protects Pace 
When Working under Auto 

To protect one's (ace when working 
beneath a motor car, a transparent 

iMti,D suTBoer Jocxjho <• 




he Prime, Hide bir Beadias an Iton Rod, Supooru 
Celluloid Shield ■hove theHctdrHt of (he Creeper 



shield may be provided above the head- 
rest of a creeper by attaching a sheet 
of celluloid to an iron frame. The 
support is made l»y bending a rod and 
clamping its free ends to extended 
slats. The celluloid should be sewed 
to strips of canvas bound around the 
rod. 



Pattern Maker's Boring Tool 
for Small. Deep Work 
When a pattern maker has small, ac- 
curate pieces of work calling for the 
boring of deep holes of small diameter, 
it is usually more or less difficult be- 
cause the ni-ccssary tools are not at 




PulfiUa All Reqi 



hand. Most pattern shops are pro- 
vided with a lathe having a tailstock 
that may be shifted to the right or left 



of the lathe bed. hj providing a tool 
as illustrated, and placing it in the 
drill stock, small, deep, and accurate 
work may be accomplished. The tool 
is made from a piece of %-iD. tool steel. 
It is heated and hammered flat, then 
ground and rctempered. When held 
in the tailstock it will cut a %-in. hole, 
which may be enlarged to any desired 
size by shifting the position of the tool. 
Several such tools when made up in 
diflferent sizes will enable one to meet 
almost every requirement of deep cut- 
ting work. 

Gas Pipe Guides Nails Driven 
in Close Quarters 

In millwrighting, as in general 
building-repair work, it is sometimes 
necessary to drive nails in cramped 
places where they cannot readily be 
held with the hand to insure their be- 
ing driven straight. In 
such cases, take a short 
piece of gas piping, a %- | 
in. size, for example, and 
get a slightly 
longer length of 
steel, or iron 
rod that will slip 
loosely into the u 
piping. Then J^' 
drop the nail into \ 
the pipe, sliding 
the rod behind it 
and use the pipe 

to guide the nail while hammering on 
the end of the rod, as shown. 



Mending Tom Tracings 

Tracings that have become worn, 
frayed by use, or torn, may be mended, 
without destroying their usefulness in 
making legible prints, by pasting a 
piece of unused tracing cloth, or trac- 
ing paper, at the damaged place. The 
patch should be pasted on the dull 
side of the tracing cloth, with library 
paste. The weave of the tracing- 
cloth patch should be set to correspoml 
with the weave of the tracing, or 
serious buckling may result at the 
patched part of the drawing. 





By HERBERT A. SHEARER 



ABUNDANCE of fresh air and sun- 
shine is one of the most impor- 
Itant requisites in the care of little pigs 
'^ a n d brood 



the greater portion of the day the 

house is flooded with sunhght, yet it 

will be noticed that the structure of 

the roof is 





be latitude of central United States. 
One of the most practical of these 
nog houses is the saw-tooth design il- 
lustrated. It is cheaper to build than 
Most of the others, and with its three 
tiws of windows, placed just above 
the nests, the desired results are ob- 
tained most effectively. The rows of 
^^P90 arranged that through 



alley, and place for the drainage gut- 
ters. It also forms a passage through 
the structure from end to end. 

The concrete floors in the pens slope 
slightly from the sides of the house to 
the alley, to aid cleaning. Overflow 
from the running water in the troughs 
is kept out of the nests by reason of 
the gutters in the alley being lower. 
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y.m^Ti^r.nr.y Repair for a Broken 
Motwcycle Piston 
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for Restaurant Use 

R^ta'^nr; ■:'v-<;r? -vho endeavor to 
iiesje iie *7>; 15 viV. a* the palate 

pra.:-::ce c: I'iorr.ir.^ the unsightly 
r-ark '-r.T.i-. 0: ::--vIi. -iteaki. an?i 
■z'r.'-.p'^. v'.z'r. far.zy Ciiue-paper oma- 
menti. But ;uch 
:>:": are ar. ex- 
p«r.;<; -.V h : ■: h 
cnuT.Z^. f-pe- 
ciall- in the-^e 
■.var tTTT.*-. One 
resL'iuran: owner 
h a ^ built a 
simple machine 
and i^ n-->\v mak- 
ing his own 

paj-or ornaments during the slack hours 
that most restaurant people experience 
between meal*. The machine consists 
of two iron hraces, bent and mounted 
on a wrfjficn base- Between these 
braces five safety-razor blades of the 
two-hole type, attaclied Ui bolts an<I 
with leather spacers between them, are 
placed as shown. Strips of colored 
ti-isiic paper to be cut are passed over 
the board while the handle of the mn- 
chinc is lifted and the blades arc 
pressed down as the paper is moved 
alonfj. After tlic edfjc of the paper has 
be<ri sbreiUU'd the strip is cut into the 
desired lenjjths, to be rolled and tied 
for the adornment of dishes accordini; 
to requirements. — H. Rousset, Wash- 
iiitrton, U. C. 
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Fans Belted from Hill Shaft 
Give Cotofort to Workmen 



eff 



no expense whatever for power 
workman maj have n>mtorT 
lugh the hot summer months by 
lounting an old autoovobile-radtator 
as shown in the sketch, and driving 
with a belt from any convenient 
revolving shaft. The fan is usually 
obtainable for a trivial sum at any 
automobile-wrecking house, or if un- 
available, it may be made from heavy 
galvanized iron. 'Vht tan hnb and its 
mountings should be of oak, or other 
hard wood, and the bearing ujk'h 
which it turns may be simply a '^-iii. 
boll. Of course, the more attention 
that is given to the hearing, the more 
efficient will be the action of the fan. 
If an old roller bearing is available, it 
lay be converted into an excellent 
lounting. A wHndow-sash pulley is 
riveted to the hack of the fan hub to 
serve as a belt groove. The speed of 
the fan is governed partly by the speed 
of the shaft to which it is connected 
and also by the diameters of the belt 
grooves of the shaft and fan hub. A 
cage of wire mesh should in every case 
he constructed around the fan to safe- 
guard against accidents. 




Harpoon Gun for Spearing Fish 
Made from Old Rifle 

A harpoon gun that I have made and ] 
used sQCCcssfuIly h^ tikiag ixsh may I 
he made mnn an o!il I.inji'.btire StngJ*' I 





shot rifle, as shown in the >kcti:h. A 
light cylinder, l^s in. in diameter, it 
fastened with clips near the end of the 
barrel to hold a coiled line. The har- 
poon is then made and fastened with a 
swivel, as illustnited. The head of the 
harpoon should he luirdeutd slightly, 
and is welded to the «huft after th< 
swivel has been put in place. Blink 
cartridges loaded with a heavy charn 
of black powder arc used to fire the 
harpoon, which for distances up to S3 
ft. has almost the accuracy of a bul- 
let. Before using .luch a spear for 
spearing tish, one .should determine 
whether or not the practice is legal in 
his particuhir state.— Walter B. Ray- 
nor. Pafchnguc. N, Y. 

Files Made of Sandpaper Handy 
in Woodwork 

In cabinctmaking, fitting and finish- 
ing of parts must be done frequently 
where sandpaper cannot be applird on 
the usual sandpaper bkick. A help for 
working to advantage in such casrn i« 
a set of files made of sandpaper. Strip* 
of the paper arc glued to dowel ping of 
various sixes, to molding, and other 
shaped pieces, as required for Hpeciat 
jobs. A «et of standard Hhapen nnd 
siaies can be prepared and kc])t at hand 
for frequent use. They will last a long 
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Head-Fitting and Bar-Fastening 
Repair for Motorcycle 

While nearing the finish of an other- 
wise successful record-breaking trial, 
the handlebars were torn from my ma- 




chine in a s|)il!. Inspection showed that 
the expander bolt was broken, and 
that there was apparently no way to 
fasten the bars on again without se- 
curing new parts. To obtain these 
from the nearest agency would have 
occasioned a disastrous delay. I rolled 
the machine to a blacksmith shop that 
happened to be near, and there effected 
the tompiirary repair illustrated. A 
steel plate, of the size and shape il- 
lustrated, was made and fitted over the 
fork stem and the end of the fork-re- 
inforccmcnt stem. This plate was 
locked in place between the head-cup 
fittings and the fork-stem reinforce- 
ment nuts. Two 
■r„-in. U- bolts 
were fitted into 
the steel plate 
and tightened up 
after the handle- 
bars had been 
passed through 
them, the han- 
dlebar headpost 
having been 
previously driv- 
en down into the fork stem as far as it 
would go. The improvised repair was 




completed in less than an hour. It was 
stronger than the original construction, 
and not only saved my record but gave 
satisfactory service for several thou- 
sand miles afterward. — E. G. (Can- 
nonball) Baker, Indianapolis, Ind- 

Oiling Motor Timer and 
Magneto Properly 
The timer and magneto of an auto- 
mobile require little lubrication, but it 
should be of the best. Pure castor oil 
is very effective in these places, but 
should be u.scd sparingly on the mag- 
neto bearings. Several drops, two or 
three times a season, is all that* is 
required. — G. A. Luers, Washington. 
District of Columbia. 

Electroplating the Inside 
of a Tube or Casting 
The usual method of suspending 
parts in an electroplating bath will 
not result in a uniform dei>osit over 
the inside surfaces of tubes or castings. 
Successful plat- 
ing of inside sur- 
faces is not diffi- 
cult, however, 
with the use of a 
special, yet easily 
constructed, de- 
vice, as shiiwn 
in the sketch. A 
wooden frame is 
made, with clips, 
to hold the tube 
in position, as il- 
lustrated. .-V hole 
is provided in the top crosspiece of 
the frame so that the rod of the metal 
used in plating, zinc for in.stance. may 
be passed through and down into the 
center space of the tube. .\ flexible 
copper cord is attached to the rod. and 
this in turn is connected with the posi- 
tive bulbar when plating. The tube, 
of course, is connected with the nega- 
tive bar. This application of the cur- 
rent c.iuses the metal from the central 
rod to be deposited evenly over the 
inside of the tube. — K. M. Coggeshall. 
Webster Grwes, Mo. 
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A Motor-Starting and Regulating 
Switch 

The motor-starting, speed- regulating 
switch illustrated is for use with small 
electric motors, taking about 10 volts. 
But by making slight changes, the 
switch may be used on 110-volt cir- 
cuits. The blade is of copper, ^^ in. 
wide by Jig '"■ thick, and 5% in. long. 
The contact jaws are also of copper, 
% in. wide and ',^2 in. thick. Four of 
these will be needed. A strip ot the 
copper 13 bent to the shape shown, to 
form the jaws. The lengths of the jaws 
vary by '^ in,, and are made in the fol- 
tawing lengths: IVi in.. 1 in., % in., 
and V-; in., one of each length. Mount 
ihem upon a piece of hard rubber, liber, 
or hard wood, separating them by Yi 
in. The base of the switch may be the 
t<jp of the box or containing case which 
holds the resistance coils. This box 
should be G in. long, 3 in. wide, and 
a in. deep, and lined with sheet as- 
bestos. 

On a pencil wind some No. 23 gauge 
German-silver wire for a distance ot 2 
in. Make three of these resistance 
coils. Connect the jaws A and B to- 
gether with one coil, stretching it down 
until it touches the bottom of the box, 
and fasteti down with a tack or let it 
remain loose. Then connect jaws B 
to C, and C to D. Connect D to a 
binding post and the blade bearing E 
to the other binding post. 

When using the switch, connect in 
scries with the motor. To start the 
motor, throw the blade into contact 
with Jaw A: all the resistance is on; 



then push down to B ; this cuts out one 
coil ; then to C, and lastly to D. when 
all the resistance is cut out. — Francis 
B. Dashiell, Dimkirk. Md. 

Cctepei for Use under Vehicles 
is Provided with Tool Trays 

Probably the greatest annoyance of 
working under an automobile, or other 





Motor Vehicle 



vehicle, with a shop creeper is that of 
laying one's tools on the floor and then 
moving out of reach of them. This is 
eliminated, and much taluable time is 
saved, by providing one's creeper with 
tool trays, as illustrated. The trays 
are fastened by means of two horizon- 
tal bands of iron bolted under the 
framework of the creeper. Separate 
compartments for different tools may 
be built into the trays, if desired. With 
this addition, which may be quickly 
made to any creeper, one is able to 
work with all his tools at his fingers' 
ends regardless of how much moving 
about under the machine may be nec- 
essary. — Charles C. Springer, Grand 
Rapids, Mich. 

Exploiting Old Photographic 
Negative Glass 
Stocks of old plates that have ac- 
cumulated in photographers' shops 
during the past years have attained 
considerable value and are now being 
purchased for rccoating by the manu- 
facturers of photographic supplies. 
This has been occasioned by a shortage 
of high-grade glass resulting from the 
closing by the war of the factories in 
northern France. These plants were 
heretofore the s<9lt source of supply ot 
such glass. — Leon A, Haloin, Denver, 
Colorado. 
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Oil Discharged by Pressure 
Eliminates Lifting Barrel 



powder, wadded securely with paper 
and clay, and is fired after being placed 
with its muzzle upward in the base of 
In garages and shops where oil of the flue. This charge is usually suffi- 
any kind is used by the barrel, a great cient to loosen the soot in a chimney 
deal of back-breaking labor is elimi- 100 ft. high and 4 ft. in diameter. A 
larger flue, or one that is badly sooted, 
may require several shots, or the size of 
the cannon and the charge of explosive 
used may be increased to meet the re- 
quirements. Much time is saved by 
this method of cleaning. With careful 
handling there should be no occasion 
for an accident and no danger whatever 
of injuring the stack. 

A Dowel Cutter for the Home 
Workshop 

In woodworking, wooden dowels fre- 
quently must be of a special size. The 
homemade cutter illustrated is thor- 
oughly useful, both for making dowels 
and cutting down those which happen 
to be oversize. A hardwood block, 
about 2 by 2 by 3 in., has, near the 
center of one end, a hole bored the size 
of the dowel. On the other end a hole 
is bored large enough to permit the un- 
cut part of the stick to pass througli 
freely. On the middle of one side of 
the block a slot is cut, as indicated. 
This slot is large enough to permit .i 
ground gouge to fit into it. The cut- 
ting edge nf the gouge must center with 
the dowel to be cut. Over this slot is 
fastened a metal plate with a wood 
screw passing through it, to hold the 
gouge in proper adjustment. A strip 




nated by providing a pressure-discharg- 
ing device, as shown in the sketch. 
The discharge-pipe reducing bushing 
is screwed into the bunghole of the 
barrel to insure an air-tight fit. The 
air-inlet pipe is also screwed in, as 
shown. With 50-1b. air pressure in 
the hose, a 50-gal. barrel is emptied 
in a few minutes. If the outlet pipe 
is fitted to within Vj in. of the bottom 
of the barrel the last drop of oil will 
he forced out. — Samuel C. Carter, De- 
troit, Mich. 

Blasting Soot from Factory 
Smokestacks 

Smokestacks that are clogged with 
soot are wasteful of fuel. A quick 
and economical method of cleaning 
them is by exploding a charge of blast- 
ing powder within the stack, thereby 
creating a concussion which jars loose 
and brings down all snot deposits on 
the walls. For this purpose a gun is 
used. It is made from a piece of pipe 
.shafting. 4 in. in diameter and IC in. 
in length. A hole, 1% in. in diameter, 
is bored in one cud to a depth of 10 
in., converting it into a small cannon. 
A Vi-in. hole is bored in the side near 
the base of the longitudinal hole to ac- 
commodate a fuse. The cannon is 
loaded with an 8-in. charge of blasting 




.B» Workihop with the 
This Simpit Cntttr 



of maple, or other hard wood, is sawed 
to a hexagon slightly larger than the 
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dowel wanted. One end is then placed 
in the headstock of the lathe, and 
while revolving, the cutter is held by 
hand and started at the other end By 
feeding the cutter slowly a smooth, ac- 
curate dowel is made. — Arthur A. 
Richardson, Center Barnstead, N. H. 

Convenient Bench for Use 
at Drafting Table 
Many draftsmen find the ordinary 
high stool uncomfortable and incon- 
venient, especially when working on 
3 long sheet. After considerable experi- 
menting in a large drafting room, 
benches of the type shown in the illus- 
tration were found to overcome both 
objections to the high stool. It is 
strongly constructed, as shown, the 
joints being bolted wherever possible. 



"■ggf-g' 





TIii> StroDflr Uida Draftioun'i 



The padded cushion, of strong, smooth 
cloth, is an especially good feature, and 
the foot rests also provide stout braces. 
Oak and roaple are good woods from 
which to make the bench, and can be 
finished easily to match other fumi- 



Drill (or Enlarging the Bottom 
of Threaded Holes 
The drill illustrated is ground from 
a piece of tool steel to the shape and 
size required for the work in hand. 
After thi.^ type of drill has been used, 
bottoming taps will he found unneces- 
sary. It also permits enlarging the 
bottom of the hole without the slight- 
est danger to the threaded walls. In 
bottomed, the stud may 



Threaded Hoist ire Buily and BScientiy Enlarged 
at Ihe Botioni by the Vh of Thil Simple Tool 

sent home it will have little tendency 
to back out, — M, L. Lowrey, Liver- 
more, Calif. 



Paraffin for Woodworking Tools 

Paraffin is a desirable lubricant for 
tools used on woodwork, because it is 

^ clean, leaves no stains or marks 

on the wood, and stays on the 
tools longer than oil or grease. 
It is easier to apply, being 
simply rubbed on, can be car- 
ried unwrapped and unpro- 
tected in the pocket, and is 
more economical than oil. One- 
third of the tablet commonly 
sold fits the hand and the 
pocket. For rabbet and plow 
work, paraffin is especially 
More handy. It sticks to the wooden 
surfaces of tools used in such 
work, and if a little is rubbed occasion- 
ally along the sides of the rabbet or 
plow, the plane works easier. 

Quick-Releasing Tapcline Holder 
does Not Snag Readily 

By bending a piece of No. in gauge 
wire to the form shown, a helpful hook- 
and-pin tapeline 
anchor is pro- 
vided for single- 
handed work. It 
may be made 
fast almost any- 
where and re- 
leased by simply 
whipping t h e 
line. When the tape is reel«I in. th' 
hook does not snag in weeds or gras^ 
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Handy Tool Drives Small Nails 
intx> Hard Wood 

Driving- small nails in hard wood is 
difficult because, if the utmost care is 




.ins Nail 



not used, they will bend rather than 
enter the wood. The homemade tool 
illustrated overcomes this difficulty by 
holding the nail so that it cannot bend 
while driving it home or into the wood 
at an angle. There are but four prin- 
cipal parts to the tool, and these are of 
the shapes and dimensions indicated in 
the sketch. All are made of shaft steel, 
with the exception of the sliding ham- 
mer, which may be of cast iron. The 
end of the driving rod is hardened and 
magnetized for picking up the nails. 
The upper end of the rod is threaded, 
and the cap is screwed on and pinned 
in place after the hammer has been 
mounted. The nail tube is hollowed 
out, as shown, and provided with a coil 
spring to accom- 



I fl l M iiBllMil [ — fl fl plish the 
I .^ rflH bounding of the 

I ^^ \n{\ ' driving rod after 

l~-*# ^^M\( ^^^^ blow is 

I I /'l'\ I struck. The nails 

I 1 . \jL — I are placed, one at 

I tW~^ I 3 time, in the nail 

I ^^ <L^ tube, which is 

•— -^- — I - ' "'" ^ then set over the 

spot where the 
nail is to be driven. A few blows with 
the hammer finishes the task. Even 
the most slender nails may be driven 
into the hardest wood without danger 
of bending. 



Easy Method of Removing Fareign 
Particles from the Eye 

The removal of foreign subsUnces 
from the eye is difficult when the hands 
are smeared with 
grease or other stains 
of shop work. Under 
such circumstances the 
desired result is fre- 
quently accomplished 
by immersing the eye in 
a basin of clean, warm 
water and then blink- 
ing rapidly half a dozen 
times. Unless the par- 
ticle has actually been 
imbedded in the eye- 
ball or lids this pro- 
cedure will usually 
wash it out or into the 
corner of the eye, where its removal 
becomes easy — T. J. Grogan, Atlanta, 
Georgia, 

Round Recesses Easily Cut 
with Homemade Tool 
The legs of furniture fitted with 
casters are less liable to split if 
the caster 
stems are fitted 
into short 
lengths of gas 
pipe of the prop- 
er diameter and 
recessed into the 
wood. To make 
the pipes fit. re- 
cesses should be 
cut in the ends of the legs with a cut- 
ter made from a piece of the same 
pipe. The tool should be 6 in. in length 
and provided with a row of teeth on 
one end.' After sharpening the teeth, 
which may be done with a file, that 
end should be tempered slightly. A 
hole is then drilled through the other 
end for the insertion of a rod to serve 
as a cross handle. Quick and thor- 
oughly accurate work is accomplished 
with this tool, and the holes thus made 
are the correct size to take the pipe. 
insuring a perfect driven fit. — Fraiuc L. 
Mattot Portland, Ore. 
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Simple Test to Diitmguish Wood 
Alcohol fran Denatured Alcohol 

It is often difficult to tell the differ- 
ence between refined poisonous wood 
alcohol and denatured alcohol. A thin 
piece of celluloid, if put in a vial of the 
alcohol in question, will quickly reveal 
its nature. Wood alcohol will dissolve 
the celluloid, while denatured alcohol 
will have no other effect in 12 hours 
than to remove the polish. In handling 
these chemicals it should be borne in 
mind that wood alcohol is not only a 
deadly poison if taken internally, but 
that one may be poisoned by breathing 
its fumes, or by absorption through the 
•kin.- 



Old Piles Made Serviceable 
by Treating with Acid 

Files that have been worn until they 
are no longer fit for use may be made 
to render additional service by soaking 
them for 48 hours in a weak solution 
of sulphuric acid. The worn teeth are 
corroded so that numerous sharp cut- 
ting edges remain. When using sul- 
phuric acid it should be remembered 
that it is poisonous and corrosive, and 
iihould be handled with great care. 

Gauge Stick Useful for Alining 
Automobile Wheels 

In alining automobile wheels, either 
in assembling or in making repairs, a 
gauge stick, as illustrated, is of mate- 



rial aid in (>rocuring the accuracy es- 
sential to obtain maximum tire mile- 





In Uie. One End of ihc Ciufc Stick Ii Hooked o 

One oi the Bimi Wbilc ihe HeaiuremcnU 

■tc Takta on the Oppoeit* Wheel 



age. Guesswork wheel alincments are 
usually costly experiments. The stick 
is best constructed from a piece of 
maple or other good, clear wood. It 
should be 'i\U ft. long. I in. wide, and 
7'K in. in thickness. The end fitment-s 
are made frdm %-in. band-iron stock. 



Method of Planing 
Chair Cane 

When recaning a woni-iuit chair seat 
it often happens th;it nno wishes to 
reduce the size of one or more of the 
strands of cane. This may be satisfac- 
torily accomplished liy guiding the cane 
against a plane bit with a large darning 
needle. The plane is placed, bottom 
.side up, in a vise. The eye of the 
needle is then thrust upward through 
the throat of the plant and the cane 
threaded into it. Hy pulling the cane 
through the eye and across the cutting 
edge with one hand and pre-^siiig it 
squarely against the plane bottom by 
means of the needle with the other 
hand, a fine uniform shaving may be re- 
moved. Besides reducing the size, 
this treatment eliminates rough edges 
and splinters and corrects variations 
in width. Smoother, neater work is 
thus obtained. — T. A. Reynolds, Mon- 
roe, Wis. 
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An Adjustable Clamping Device 
for the Machine Shop 

The clamp illustrated is an econom- 
ical one that may be constructed by 
any mechanic. It 
IS especially con- 
venient for se- 
curing work on 
a planer, shaper, 
on the faceplate 
of a boring ma- 
chine, or a lathe. 
The pin is so 
located in the 
blocking as to 
gu e a different 
distance to each 
face. As the 
height is also 
changed by turn- 
ing the whole thing over, as shown 
in the sketdi, twelve different heights 
may be secured. — G. M, M., Woon- 
socket, R. I. 

Fastening Fly Screens in Sashes 
with Stove Bolts 

A substantial yet readily removable 
fastening fur fly screens in window 
sashes is made 
by setting stove 
bolts in the 
screen frames, 
as shown in the 
sketch. A 
square hole of 
the size and 
shape of the nut 
used with the 
stove bolts is 
chiseled into the 



set in place and the bolt tamed h 
with a screwdriver. Two bolt' 
applied in the middle of the two : 
of the screen frame are usually i 
cient to hold it against the rigoi 
the most severe summer storms. 

Device for Removing Automob 
Wheels from Axle 

The illustration shows how I t 
an excellent wheel puller from ar 
reverse 




side 



..( 



lie 



scrc-en frame. 
The hole is then 
drilled in the 
center of t li e 
-i|u;iri' depression for tbe passage of 
the bolt. A similar hole is ni;itle for 
the boh ill the window casing. A 
touch of white lead, or putty, may be 
applied to the nut socket in the screen 
frame to hold the nut securely after 
it is pressed in. The screen is then 




on the wheel hubs. I then tapped 
hole in the gear and provided a stn 
hexagonal machine bolt. To remov 
wheel, turn the puller onto the hi 
give the machine bolt a few turns in 
the aid of a large wrench, and 1/ 
wheel is removed readily, — K. L. .W 
ler, Boston, Mass. 

Wooden Caps Convert Machinist's 

Vise into Bench Clamp 
In most carpenter shops a machin- 
ist's vise is provided, and it is oitea 
desirable to use 
this for finishing 
small pieces that 
are difficult to 
hold ill an ordi- 
nary htncli vise. 
By providing tj^e_.^ 
machinist'^ 
with 
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The finished caps should be lined 
pwith leather to prevent splitting of the 
wood, and to provide the slight re- 
siliency necessary. 

» Acid-Proof Cement for Pipe 
Fittings 
An excellent cement for packing tlie 
joints of piping or vessels containing 
strong acid solutions is made by mix- 
ing equal parts of asbestos fiber, lin 
seed oil, and white lead. For weaU 
acids the cement may be cheapened 1j> 
the addition of clay. — J. J. O'Britn, 
Buflfalo. N. Y. 

I Handy Twine Cutter Made 
from a Wood Screw 
By heating and flattening the head 
of a large wood screw, driving it into 
a block of wood 
^ Afi^> °^ ^ convenient 

rf^i-;^'^^^M\ size to serve as 
s rjr l^^HumM a handle, and fil- 
ing the head 
; illustrated, an 
excellent twine- 
cutting tool is 
produced. Such 
a device may be 
contrived in 
about five minutes, and for use about 
a shipping room or other place where 
twine is used it is invaluable. Any 
twine, from ordinary wrapping cord to 
a carx)cntcr's chalk line, is instantly 
severed by jerking it against the cut- 
ting edge. — George W. Smith, Chicago, 
Illinois. 







Emergency Corrugated Fasteners 
for Use in Woodvwirk 
ilendid corrugated fasteners for 
ing boards together may be made 
running strips of heavy-gauge tin, 
copper, or other sheet metal, through 
a pair of mrshed gears and cutting the 
wrinkled strips into the desired lengths, 
Upon the size of the gears will depend 
'le siw of the fasteners. Tins opera- 
will in no way injure the gears. — 
' ~ Its Pass, Ore. 




Wooden Roller Aids Construction 
of Concrete Highways 

A concrete-road roller of the type 
illustrated is easily made and is of 




inestimable value because it gives the 
desired drainage pitch to the center of 
the highway with a single rolling oper- 
ation. The roller shown was used in 
the construction of a cantonment high- 
way. 18 ft. wide. It was turned from 
a piece of yellow pine. 8 in. square and 
20 ft. in length. A dowel. 1 ft. long, 
was turned on each end, and over each 
an iron handle was fitted, for conveni- 
ence in handling the roller while mold- 
ing the highway. — Frank Yocum. 
Reading. Pa. 

Blowtorch Made of an Oilcan 

and a Bicycle Pump 
A handy blowtorch for light solder- 
ing and heating may be made by com- 
bining parts of 
an oilcan and a 
bicycle pump, as 
indicated in the 
sketch. The 
spout of the oil- 
can is cut off and 
soldered to the 
body to form an an ij.://k- liiiccted 
just above a wick inserted in the neck. 
A piece of air hose is used to connect 
the pump with the air spout, after 
which the whole is mounted on a 4 by 
12-in. wooden base, by means of screws 
passing through an extension soldered 
to the bottom of the oilcan. 
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Thermometer for Water-Cooling 

System of Motor Car 

In making a temperature gauge for 
a motor-car radiator, a short piece of 




Warning of in Ovcrhcited Motor it Oivcn br TU« 

Bully Hade Timpcratuie Oauge Scremd in 

the Cap of an Auiomobilc Radiator 

%-in. nickelplated brass pipe may be 
used. The threads at the bottom are 
extended for about % in. and above 
them a suitable opening is cut with a 
hacksaw. The top is stuffed with pack- 
ing, capped, and the pipe screwed 
through a hole bored in the center of 
the radiator cap. The instrument is 
completed "by fitting a gauge glass in- 
side the tube, inserting a thermometer, 
placing the necessary packing, and 
tightening the lower cap, drilled in the 
middle of which is an aperture of 
slightly greater diameter than the ther- 
mometer. — P. P. Avery, Garfield, N. J. 

Turning a Fifty<Pour-Inch Whe^ 
on a Nineteen-Inch Lathe 

Having some machining to do on 
the hubs of several vehicle wheels that 




were 64 in. in diameter and only a 19- 
in. lathe to work cm, I accompli^icd 



the task as shown in jthe sketch. A 
piece of 3-in. shafting, 10 ft. long and 
tapered at the end to fit into the hub, 
was fastened in the lathe by the use 
of a steady rest, as indicated. A nut 
held the wheel on the end of the shaft, 
and the tool rest was moved to the ex- 
treme end of the bed, where the hub 
was machined with no difficulty 
greater than an occasional application 
of oil to the bearing of the steady rest. 
— ^John S. Williams, Aurora, Ind. 



Soldering-iron Shield Protects 
Hand frtmi Dripping Solder 

For overhead soldering operations a 
heavy leather glove does not always 
prevent being burned by the drops of 
solder that may 
fall from an 
overheated 
or improper- 
ly tinned copper. 
A metal-disk 
shield, fitted on 
the stem of the 
tool as illustrat- 
ed, offers com- 
plete protection 
against dripping 
solder as well as from heat radiate 1 
by the iron. The disk should be fitted 
against a small shoulder turned on 
the stem and the stem threaded to 
screw into the handle. This permits 
quick removal of the disk for carry- 
ing in the tool kit, or for work where 
it would not be needed.^-C. C. Spreen, 
Flint, Mich. 



Easy Method of Connecting 
Sections of Pipe 
Connecting two courses of pipe, or 
stack, having lapped joints, is often a 
difficult task. By blocking up the 
courses of the joint, leaving the outer 
edge of the section resting on the floor, 
bolting the sections at the bottom of 
the joint, and then removing the block- 
ing, the work is simplified. The weight 
of the pipe will force the upper parti 
toward each other if the ini 
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are tapped lightly with a soft hammer. 
Drift pins are also used to aid in pull- 
ing the courses together. — W. H . 
Thomas, Davenport, la. 

A Convenient Homemade 
Scraper Handle 
Scraping is always hard work when 
carried on in the usual fashion of grasp- 
ing the bare, sharp-cornered blade. 
There are nu- 
merous commer- -j^ --j-|- , , 

cial scraper han- ^'L. 

dies, but most of 

them have the 

objection of 

hampering 

nicety of control. 

The scraper han- 

dle illustrated, 

while giving a 

comfortable handhold, also reduces the 

effort of scraping. It is made from two 

pieces of Vo-in. hard wood, preferably 

apple or rosewood. The outline is first 

cat with a coping saw. Then the 

curves are worked with a rasp and file. 

Holes are drilled through the blade to 

accommodate the two screws, which 

are countersunk and hold the halves 

of th« handle. 

Wom-Out Piston Used 
as Blowtorch Furnace 
When small parts must be heated 
for tempering, some sort of a heat-re- 
taining furnace 
is essential if the 
heat is to be 
properly distrib- 
uted and the 
temper uniform- 
ly a])plied. A 
simple furnace 
for such use is 
made by mount- 
ing an old cast- 
iron piston, as 
shown in the sketch, and using a blow- 
torch to direct the heat into the open 
end- With this arrangement thorough- 
ly efficient healing and tempering is 





Weighted Rulers Keep Drawings 
from Rolling When in Use 

To a large extent the trouble en- 
countered by draftsmen in keeping 
drawings, that 
have once been 
rolled, from curl- 
ing when spread 
on tables, may be 
overcome by us- 
ing weighted 
rulers. Made of 
hard wood in the 
manner illustrat- 
ed, and covered 
on the bottom 
with dark felt, they serve satisfactorily. 
If the rulers are placed on drawings 
in filing cabinets, they enable crowded 
drawers to be opened without disturb- 
ing the contents. 



Stethoscope for Telephone 
and Automobile Use 



Difficulty of Irearing over a tele- 




inated and loose 



phone may be 
hearings in in- 
ternal - combus- 
tion motors are 
quickly located 
by the use of a 
physician's 
stet hoscope. 
Many such in- 
strument? 
of slightly anti- 
quated models 
are obtainable 
for a nominal 
sum, and for me- 
chanical service are quite as good as 
new ones. For the telephone, the dia- 
phragm is fitted to the receiver. This 
enables one to hear perfectly, regard- 
less of noises in the immediate vicin- 
ity. In locating mechanical irregular- 
ities about machinery, the diaphragm 
is placed against the machine and by 
listening through the ear tubes the 
position of the trouble is quickly de- 
termined. — F. Ball Pinkus, La Cres- ^ 
centa, Calif. 
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Rack near Fuse Block Holds 
Fuses for Emergency 

When an entire plant is plunged in 
darkness by the burning out of a fuse. 




t-Puic Rack miy be Contrived n 
.«■ Work, and Hiich Inconvanianci 
Vexiuf DeUya will be Avoided 

it is decidedly inconvenient and even 
dangerous for one to go fumbling about 
to find a spare fuse. This is an annoy- 
ance that is eliminated for all time by 
the installation of a fuse holder, as 
shown in the sketch. With the spare 
fuses so located, a bumed-out one may 
be replaced by the light of a single 
match. 

Handy Vise or Wrench Tool 
for Bench Use 

A tool that will be found useful for 
many purposes about the small shop 




For Grippint Round Oblccti of Bithtr Wood or 
Haul and Holding Them StcortlT on Ibc Work, 
bancb, Tbi* Simple ud Kcadlly Ad]n>t>bl* Tool la 

UirfBl 

is the simple vise combination illus- 
trated. The body of the toed consists 



of a flat bar of steel. A, which is bent 
up at a right angle at one end. In this 
bar a number of holes are drilled, 1 in. 
apart. The holes are then squared, 
and into them a block, B, with a set- 
screw, as shown, is fitted. In use the 
piece of pipe, shafting, or other ma- 
terial to be worked upon is placed 
against the angular end of the bar. 
The lug is then set in whatever hole is 
most convenient, and the setscrew is 
tightened down on the object. — Samuel 
H. Frankenberg, Pawtucket, R. I. 

Prolonging the Life of Hammer 

Handles 
The life of a hammer handle may be 
prolonged if the wedges and head are 
removed and the end soaked in linseed 
oil. The end should be placed in the 
oil and allowed to remain for three or 
four days. It should then be removed, 
wiped off, and allowed to dry for a 
week before the head and wedges are 
replaced. The resulting toughness and 
"life" imparted to the handle will be 
surprising. — Henry Simon, Laguna 
Beach, Calif. 

Cutting Disks or Rings Accurately 
from Sheet Metal 

It is difficult to hold a piece of sheet 
metal to the faceplate of a lathe with- 
out boring holes in it. This is a 
difficulty that may be readily overcome 
by proceeding as follows: Warm the 
piece of sheet metal slightly and place 
upon it a piece of paraffin, sufficient to 
spread out and cover the surface when 
melted. Remove the faceplate and set 
it, face down, upon the paraffined sur- 
face of the metal. When the metal 
becomes cold the paraffin will have 
hardened and will be held against the 
faceplate firmly enough to permit very 
accurate cutting of disks or rings if 
care is used. — J. Garrett Kemp. Stilt- 
water, Okla. 

GHandles on machineryare asoally set 
so that a clockwise movement actuates 
the part controlled forward, and dw 
reverse, backward. 
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War-Time Efficiency Methods Applied to the Dairy Barn 

By H. V. STANLEY 



A FARMER who conducted a dairy 
farm found himself seriously 
handicapped when his two sons en- 
listed in the army and he was left to 
attend alone a herd of 32 milch cows 
which formerly required the services of 
the three. At first it appeared as if he 
must dispose of at least part of the 
herd, as competent farm help was un- 
obtainable. To have sold the stock 
would have meant the sacrificing of an 
estate that had taken years of toil to 
build up. 

The problem was solved by rearrang- 
ing the barn, as illustrated in the 
sketch, and laying it out on the plan 
shown in Fig. 2. With the remodeled 
barn the herd was not only retained 
but increased by eight head, while the 



farmer unassisted now accomplishes in 
less time the work which formerly de- 
manded the entire attention of him- 
self and his two sons. 

Figure 1 illustrates the plan of the 
barn before the young men entered the 
army. In this form, the stable housed 
32 milch cows. A bull and the calves 
were kept in separate pens and shelters 
adjoining. The cows were then milked 
by hand- Grain, hay, and ensilage 
were hauled about with pushcarts, 
while wheelbarrows were used for 
cleaning the place. The bull and 
calves also demanded separate atten- 
tion. The amount of work entailed by 
this plan occupied the entire time of the 
three men. 

In the remodeling, the entire interior 
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, "ucture of the old barn was removed. 

rTTie old insanitary wooden floor was 
replaced with cement. The old silo 
was torn down and replaced with a 
new one of concrete, in the position in- 
dicated in Fig. 3. The old rows of 
stalls and stanchions were rearranged 
as shown, with provision for 22 milch 
cows in each circle. 

A power-plant milker, operated by 
one man, now does in 30 minutes the 
work that formerly took three men two 
hours. Feeding is also accomplished 
with a similar saving of time and labor 
by the new arrangement. Hay is 
thrown down from the mow, and from 

r the chutes drops into the center of the 



suU circles, from which position it is 
pitched to the stock with little effort. 
When hay is thrown from the mow, 
ensilage is also thrown down and is 
accessible for feeding. The ensilage 
chutes extend through the roof and 
serve as ventilators for the stable. 
Mucking out is accomplished in less 
than an hour by the use of a wheeled 
carrier behind the rings of stalls, as in- 
dicated in Fig. 2. A small truck is used 
to carry grain from the bin and place 
it before the cows. The bull and calves, 
of course, are attended separately, but 
nevertheless at a great saving of time 
and energy over the old arrangement of 
the barn. 



Swivel Jaw for Holding Wedge- 
Shaped Articles in Vise 



Wedge-shaped i 
cles are if^"-'iix- ,h 



hcveled-cdge aril- 

"..-..l. tn clamp in a 




jirisc for the reai^on that one side of the 
i«e jaws will not -rest squarely upon 
irface. Absolute security may be 
Sid in llie clamping of such articles 
"with the aid t-f a swlvil-jaw attach- 
ment, iis illu.stratcd. The jaw is cut 
to the shape indicated from a piece of 
I over th; " 



manent vise jaw with a %-in. iron link, 
a.*; shown. The dimensions of the 
swivel jaw are of course determined by 
the size of vise in connection with 
which it is to be used. It may be 
knurled on the clamping surface or left 
smooth as requirements demand. — 
C. C. Sprcen, Flint, Mrch. 

Auto Air Intake Guarded 
for Croscittg Streanu 
Having frequent occasion to crow 
,1 small stream that was jnst deep 
enough to kill my automobile engine, 
I devised a scheme to obviate thi« 
nuisance, I disconnected the air in- 
take at the carburetor, and placed ooc 
end of a piece of rubber hose, about 3 
ft. long, over the nipple on the car- 
buretor, fitting the joint air-tfght, and 
bent the hose upward into the engine 
hood. The hose permits the air for 
the carburetor to he taken in above 
the water level, and the water there- 
fore cannot drown it, The electrical 
timer is coated with grease ,inil oil. 
and requires no protection for the min- 
ute or two consumed in fording,— P. R, 
Miller, Indianapolis, Ind. 

OOld dry cells may be stimulated for 
tcmt'orarj- use by removing the wax 
at Ibe lup and moistening the interior 
with a suIutioD of common salt and 
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Cutting Small Copper Tubes 
with Side-Cutting Pliers 

When small copper tubing is cut 
with pliers the result usually is that 
the end of the tube is pinched shut. 
By securing a few lengths of soft an- 
nealed-iron or copper wire of the same 
size as the inner diameter of the 
tubing, inserting them in the tube, and 
cutting both off together, satisfactory 
results may be accomplished. The 
wire serves to hold the tube intact 
so that it is cut without distortion of 
the end. After cutting, the stub of 
wire may be shaken out the other end 
of the tube or dislodged from it by in- 
ece of smaller wire. — 
t. Williamson, Bingham- 



A Foot-Power Hammer for Use 
in Small Shops 

For welding and similar hamrnering 
operations a foot-power hammer, as 



I 



sertmg a p 
Rutherford ] 
ton. N. Y. 



Handy Electrician's Tools Made 
fr<Kn Old Hacksaw Blades 



A number of tools having a wide 
range of utility about the electrician's 
bench may be made by notching old 
hacksaw blades, as illustrated. If 
provided with different shapes and 
sizes of notches, several such blades, 
mounted on a block as indicated, will 
give one the means of almost in- 
stantly removing the insulation from a 
piece of magnet wire or heavy 
transmission feed wire. If taped, or 
otherwise provided with handles, such 
saw-blade knive? become handy tools 





illustrated, will speed up the work in 
small shops almost to the extent of the 
assistance of another workman. The 
construction of such a hammer is not 
difficult and may be effected by using 
materials ordinarily at hand. The 
frame is made from pipes and pipe fit- 
tings of the shape and dimensions indi- 
cated. The hammer is an ordinary 10- 
Ib. sledge, mounted on a pivot casting 
as shown. A pattern for this was made 
and the casting done by a local foundry. 
All the other parts were made in the 
home shop. — J. N. Munccy, Jesup, la. 

CMoIes in concrete are ordinarily 
causcd by air bubbles. These may be 
eliminated by stirring after the con- 
cret^as been poured in the forms. 
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ment has been dug under a large rein- 
forced-concrete building with a mini- 
mum of labor and without obstructing 
the sidewalk. An opening was made 
in the front wall of the building and a 
hole dug to the depth of the basement 
and large enough to install the con- 
veyor. The conveyor was operated by 
a small motor and dumped the dirt 
taken from the excavation into a bin 
built high enough above the sidewalk 
to provide headroom underneath. A 
lift gate was built in the end of the 

I bin and served to regulate the loading 
pf the wagons. 
Drawers under Bench Vise 
to Catch Filings 
When working on costly metals a 
convenient method of preserving the 
Ulings is to have a tier of shallow draw- 
ers directly beneath the \Hpe in which 
; work is being done. H it is lead 



It is then easy to collect and 

the filings when a drawer becORiu 

filled. 

Garage Air Compressor Madi 
from Discarded Cycle Motor 
By making a few .simple alteratiOB 
on an old motorcycle engine that lad 
outlived its usefulness as such, a p- 
rage man has provided his place widi 
an excellent and economical air coo- 
pressor. The motor was first rebored 
and a new piston fitted, to insure good 
compression. A steel p3atc, with » 
gasket under it, was bolted over the ex- 
haust port, to close it. The or^^tntl 
automatic inlet valve was left iaoA 
to supply air to the cylinder when be- 
ing used as a pump. A ball-valve bote 
connection was substituted tor the 
priming cock on top of the cylinder. 
and the hose from it connected wilh 
the air tank, A longer main shaft waj 
fitted to the engine, and on its end 
an ordinary shaft pulley was keyed aoil 
mounted, as illustrated. The old molnr- 
cycle flywheel, originally outside the 
crank case, was left in place to supply 
the necessary momentum. Steel lu^ 
were made and bolted to the floor, ami 
into these the motor base was fastened 
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The completed compressor was belted 
to a 1-hp., 110-voIt motor. Lubrica- 
'"*3n was provided by splash system, 

le oil being placed in the motor base. 

he completed outfit cost but a Irac- 
;ion of a new commercial article, but 
proved thoroughly satisfactorj' in its 
operation. — P. P. Avery, Garfield, N. J. 
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the hand lever. The lever is clamped 
in position, and holds the screen taut 



Efficient Method of Cleaning 
Small Pinion Gears 

Small gears such as those of watches, 
locks, and other light machinery, are 
quickly and thor- 
oughly cleaned 
by being 
stamped into the 
pithy center of a 
piece of elder- 
berry or b u r - 
dock. All grease 
and residue are 
instantly wiped 
from between 
the teeth. The 
wheel is then 
shaken out, and 
the piece of wood 
prepared for the next one by being cut 
off beyond the used portion.- 

Device for Stretching Fly Screen 
over the Frames 

By the use of the screen-stretching 

■device illustrated, work is speeded up 

I' as well as accomplished with Ereater 

■ efficiency. Two wooden brackets are 

rsecured on the left-hand end of the 

iLworkbench, These should be slightly 

tower than the top and provided with 

follcrs, as indicated. An axle or shaft 

|t then provided, and on this the screen 

t rolled. About 13 in. from the eml 

f the bench, a stop i.s screwed to hold 

ne screen frame while working upon 

A wooden hand lever is then 

ivoted to the farther side of the bench, 

bd at the other end is provided with 

tal clamp for locking it in posi- 

The screen is unrolled from the 

, tacked to one end of the frame, 

led by pressing down 




while the tacks are being applied to 
the frame. — Herman F. Zimmerman. 
Los Angeles. Calif. 

Tray for Moving Small Threaded 

Parts without Injury 
To truck small machine parts which 
are threaded both inside and out, with- 
out danger of damaging them, a car- 
rying tray as illustrated is invaluable. 
The parts are slipped over soft wooden 
pegs which are so spaced over the sur- 
face of the tray as to prevent the parts 
from coming in contact with each other. 
Pegs should be of suitable length to 
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hold 10 parts on each. This is a great 
aid in counting. 
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■Ti-M is ci-^fnL 
A ^ni,.ota cast- 
:r-.n -if steel 
^;.h?r-ir havir.j a 
tap^r*-! h-ile to 
take the divider 
point i± secured, 
ind is used as 
- h o w n in the 
••kctrh. This at- 
tachment per- 
mits much greater accuracy than i-; 
ohtainable by the use of a center- 
mark(-d rivet or bolt.— W. H. Thomas 
D.'ivenport, la. 

Formula for Making Strong 
Asbestos Plaster 

Asbcstos, or magnesium, plaster as 
•Tdinanly applied to large tanks and 
lnjt-well pipe joints, is sometimes lack- 
inn 111 mechanical strength although 
satisfactory as a heat insulator. By 
mixiiiK in the plaster 100 parts of as- 
hfstos fiber, 8 to 10 parts Portland 
cement, and 6 parts of common salt, a 
matonal is produced which has both 
strength and weather-resisting prop- 
erties.— Maurice St. Johns, Montrca] 
Quebec, Canadi. 
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Oil Conserved by Using 
Soapy Water 

F In several railroad rei>aJr shops soapy 
prater is being used successfully as a 
dbsttlute for oil in mandrcling and 
orlcing boiler flues. It is not only 
much cheaper than oil. but reduces the 
danger of having the expander pin fly 
cut. as frequently occurs when oil is 
used as a lubricant. 

Inflating Tires with Air by Use 
of City Water Pressure 

In communities where the city water 
pressure is 70 lb. or more, a tank may 
be connected up with little difficulty 
to supply air under the same pressure 
as the water. 
This is best ac- 
compli.'ihed with 
an old hot-waier 
boiler, as illus- 
trated. The pipes 
A and B are pro- 
vided with sepa- 
r a t e shut ■ off^ 
valves and lead 
into the bottom 
of the tank 
through a con- 
n e c t i n g pipe 
hich is also provided with a valve, 
pressure gauge is fitted at the 
of the tank, and the air pipe 
fitted with a valve, D. as ' 




IT! 



;elch. To inflate a tire the hose from 
-the air pipe is connected with the tire 
valve. The valve in the outlet pipe B 
is closed while the valve in the connect- 
ing pipe under the base of the tank is 
opened. The valve A is then opened, 
and as the water rises in the tank, the 
air is compressed and forced through 
the pipe D into the tire. After the tire 
has been filkd to the requisite pres- 
sure the water is turned off, the valve 
B is (wened and the water drained out 
to irrigate the garden. The plug in 
the middle of the tank is fitted with a 
tiny glass-covered port so that it may 
he determined when the water level 
passes that point. — R. J, Midgley. 
Menio Park, Calif. 




Draft-Proof Window for Small- 
Shop Ventilation 

In addition to the feature of provid- 
ing ventilation without the usual 
drafts of ordi- 
narj' windows, 
the structure il- 
lustrated has the 
advantage of ex 
eluding rain 
when open. Thc 
galvaiiized - iron 
shields exclude 
side drafts, and 
all ventilation is 
effected from the 
ceiling d o w n - 
ward. Any ordi- 
narj- window 

may be rebuilt into a window of this 
type. It is only necessary to hinge il 
at the bottom, provide the side shields 
and the grooves in the sash into which 
these fit. Windows of this type will 
help prevent colds that follow vigorous 
work near an ordinary window. — H. A. 
Shearer, Chicago, III, 

A Simple Pipe Bender for Home 
or Shop Use 

A pipe bender of such simplicity that 
anyone can make it is formed by com- 
bining a tee con- 
nection with a 
length of pipe, 
as shown in the 
sketch. The tee 
and the pipe 
used for the han- 
dle should be of 
a diameter 
slightly greater 
than that of the 
stock upon 
which it is to be 
used. By slip- 
ping the tee over 
the pipe and op- 
crating as ilhis- 
trated, satisfac- 
tory work is ac- 
complished on most ordinary jobs ot 
pipe bending. 
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the 'jpr;^.: :* i^t a itou: stst". pic hav- 
ir.^ a rather Sl-^r.: pn':r.t. The =tar.d U 
p!a'-.i*'! s!or,sr^:'!i* the •Aac:r. ■:r lunb«r 
j.ii': ar-i :-. ti-'^'i a; a pivot wheri lever- 
ape ?.''corr.'Aii''ti rr.uch of the work or- 
fiir.arily 'ior.e by actually lifting each 
\i'.hT''.. — Henry Simon, Laguna Beach, 
California. 



Rapid and Accurate Method 
of Making Tenons 

'I he foll^-A'ing manner of making 
■ri'.n- fi-.c hotter results than the 
-iiai uif.lh'.'i, and takes less time than 
the ordinary 
way. After mak- 
ing the saw cnt- 
fU-tcrmining the 
1 tn pth of the 
^^^^ ''-^ '^^M tenons on the 
L^ ,^cr::^.^^t^^H jik-ccs, roughly 
-hape th<r tenons 
',,: in. of the desired thick- 
I jil.'iif ilie pieces in pairs 
ii\i]iu In- »-ri( h oihcr. wi shown. Clamp 
Mi'-ni down, pairing a piece of sandpa- 
per, folrlcd d'liiMe so as to present two 
•-atidi'd sidrs. hctwecn the clamping 
Hlrip-* nnd thr pieces to he worked. 
TliiH prevents slipping. With a router 
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^:th a ciu-ters-r.k seijcrew. Thu* 
e-:::irT:i;:. the iT-erator is able to c^m- 
pl-te t'-s vvo operatior;? without 

chir^l=^ h:= f-csitiiin. 

Handy Writing Board for Shop 
Material-Checking Work 

For ir.ver.tc r>- or the checkina in .■! 
shop materials, a writing board made 
o: Ii?ht wo'i^l. and of the dimensi. m- 
illustrated. is a great convenience. 
The cut-out portion near the C'rr.er 
should be about 4 in, in width ar.d 1 in. 
deep. The board should be -Jandpa- 
pered smo-^th and given two coats I'f 
spar varnish. In 
u>e, the board 
r'rst? on the left 
forearm, the 
curved portion 
litting into the 
angle ftirmed by 
the elbow. It is ' 

easy to hold the 

board in this position, which will be 
found convenient for writing, A ^prini; 
clip mounted near the upper edge keeps 
one's papers from blowing away or 
being misplaced when the board is 
tilted or set down. Stockroom clerk-^ 
and shop foremen wiTI find soch a 
hoard useful in their woric 
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A Handy Clamp Made from Waste oughly hot. The tire was then placed 

Materials ^^ position and clamped by means of a 

There are numerous clamping opera- 
tions about the average small shop 
where a clamp of the type illustrated 
is useful, but if purchased ready-made, 
such clamps are almost prohibitive in 
price. A very serviceable article is 
made from an iron bar and an 8-in. 
machine bolt, as shown in the sketch. 
A threaded block is provided for the 
bolt and attached by means of a key- 
stone notch to one end of the bar. The 
other end of the bar is provided with a 
hardwood block, as shown. This block 

ic marl^ oHiiicfaK1#» Kv KAincr focftf»n#»r1 By Utilizing the Heat of • Steam-Engine Cylinder 
is maae aajUStaOie Oy Oeing laStenea satisfactory vulcanizing may be Accomolished 

with a steel pin, which may be set in ^»*** **>« ^»«* ^^ •» improvised Babbitt Moid 
various holes along the body of the ^.- i . ^u i .. i • i ^ i i^ 
bar. The finished cfamp is ve/y power- ^^IS s'de o! the'c"vlinder a° 'il^ 
ful as well as almost instantly adjust- Zu7 wIth 80*'S. o'f steTm't look 

about an hour to thoroughly vulcanize 
a section of a 3-in. casing. A larger 
tire would of course take more time. — 
M. C. Metzer, Silver Creek, Neb. 





A Powerful Clamp, Having a Wide Range of Appli- 
cation. Which may be Made from Waste Materiaia 
Uaually to be Pound about the Small Shop 

able . for any variety of work. — Nor- 
man Harris, Toronto, Ont., Canada. 



Method of Preventing Binder 
Canvas from Ripping 

To prevent grain-binder canvas from 
ripping, rivet a leather strap along the 
underside outer edge. A rivet should 
be placed near the end of each slat to 
allow for stretching in the canvas. 
Ordinarily the canvas wears through 
first at the end of the slats. The leather 
strap will prevent this. — Stanley Dou- 
gan. Pawnee, Okla. 



UNEVENLY 
FACED NUT^ 

ROCKING 
WASHER^ 



Device for Vulcanizing Tires 
on Steam-Engine Cylinder 

Wishing to retread a motorcycle tire 
and not having a vulcanizer, I impro- 
vised an outfit which did the work sat- 
isfactorily. A mold to fit the tire was 
cast from babbitt metal and propped 
against the engine cylinder until thor- 



Mandrel for Truing the Faces 
of Nuts 

The most unevenly faced nut may l)e 
quickly trued with the aid of the rock- 
ing-washer man- 
drel illustrated. 
Regardless 
of how uneven 
the face of the 
nut may be, it 
may be turned 
down securely 
on the threads of 
the mandrel. 
The mandrel is 
then placed in 
the lathe and the 
surface of the 

nut is marked and faced off. The 
mandrel is made from tool steel, or 
milled steel thoroughly casehardened. 




NUT 
MANDPEL 



(Tin tinkering on automobile engines, 
searching in the mud pan for dropped 
tools and parts may be avoided by 
stuffing sacking into the space between 
the engine and chassis frame. 
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Serviceable Tire Remover (or Cars 
Equipped with Split Rims 

By fitting rods with hooked ends into 
doubie-thrcaded turnbuckle as illus- 
,ted. ail excellent tool is provided (or 




Until Ihc Ti 



■ removing tires from split rims. In use, 
the hooks are engaged on the opposite 
lliinges, one of them being placed near 
the division point of the rim. By then 
tightening the buckle to give the neces- 
sary contraction, the tire may be easily 
removed. — Fred Reschke, Racine. Wis. 

I Heavily Laden Fruit Trees 
Braced with Wires 
Heavily laden fruit trees, having a 
central main stem or trunk, may be ef- 
fectively supported by using lengths of 
wire for supporting the lower limbs 
from a point above on the central mem- 
ber. Both the trunk and the limb 




should be well padded before the wire 
is applied, and care should be used to 
see that the wire docs not bind the 
hark on more than one side. After the 
padding is placed, the wire is extended 
between the two points in double 
strands, A stick is then thrust be- 
tiveen the wires, which arc twisted to 
draw tliem taut. When one limb has 
been thus supported it is best to wire 
the next limb on the opposite side of 
the trunk, and so on. until the tree is 
wired on all sides, — C. J. Lawless, Lin- 
coln, Neb. 

Novel Method of Getting Tractor 
Out of a Mud Hole 

While being driven across country 
a large bull-wlieel tractor became 
mired so badly that it could not pull 
out on its own power. A team of 
heavy horses were hitched to the ma- 
chine, hut were unable to move it. 
The method illustrated was tried, and 
the tractor came out of the hole with 
very little effort. Brush was placed 
in front of the bull wheels to form 
a hold for the strakcs. The clutch 
was let in and then li)0 ft. of (tout 
rope, which had previously been 
wound about the power wheel, wa* 
unwound by hitchmg the horses in 
the end. The pulling power of the 
horses was thus exerted through the 
driving gears, creating a force far 
greater than the resistance of the mud 
and the weight of the machine. The 
rope had to be unwound from |he 
power wheel several times before the 
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tractor was clear of the hole, but the 
work was quickly done and with little 
difficulty. For this odd application of 
power, the cylinder cocks of the en- 
gine were opened to relieve compres- 
sion. — Carl William Thies, Cedar 
Falls, la. 



Reamer for Accurate Work 
in Wood 

It frequently happens that holes in 
wood must be bored to g^ve a very ac- 
curate fit, such as a light wedging fit, 
or a snug sliding fit for a pin. For such 
work a beveled-end reamer, as illus- 
trated, is of great service. The reamer 
is made by beveling off the end of a 
piece of cold-rolled steel of the required 
size and slotting it with a hacksaw and 

file, as indicated. 
The faces of the 
cut should be 
smoothed with a 
fine file, using 
care to keep the 
cutting edges in- 
tact. The knife- 
edges of the 
reamer will cut out all projecting 
material aiid the notch will collect 
the shavings. 




Efficient Method of Testing 
Motor Journal Bearings 

In plants provided with an air com- 
pressor a practical method of testing 
journal bearingfs for possible leakage is 
shown in the illustration. This con- 
sists of a cast-iron frame, large enough 
to accommodate the bearing. The side 
A, in addition to being equipped with 
air-compressor connections, contains a 
rubber pad, B, through the center of 
which a hole has been drilled to per- 
mit the passage of air. The other side, 
C, contains an adjusting screw and 
handle D. The end of the screw is 
fitted with a loose cast-iron cylindrical 
plate, E, to which is also bolted the 
rubber pad F. The ball-pointed screw 
G, passmg through the top, is used in 
conjunction with the block and pad H. 
The journal box to be tested is placed 



in this rigging and held in position by 
the screw D. The block H is placed 




AJR- COMPRESSOR 
PIPt CONNCCTION 



Motor Bearings are Held in This Frame While Flaws 
are being Located by the Use of Compressed Air 

over the cover opening and clamped 
down by the «ball-pointed screw G. 
This renders the bearing entirely air- 
tight, and by turning on the inlet valve 
forming part of the air compressor it is 
a simple matter to detect any flaw, 
which is then remedied by plugging 
the holes with lead. This method of 
testing reduces to a minimum any 
motor-bearing trouble arising after the 
finished product has left the factory. — 
Frank H. Rapp, Atlanta, Ga. 



Spacing Gauge for Power-Punching 
or Drilling Sheet Metal 

When a number of pieces of material 
are being punched, or drilled, simul- 
taneously, a spacing gauge, as indi- 



STOP GAUGES 
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Showing the Details of Construction Essential 

for Constructing It 
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cated in the sketches, will be found of even-grained surface, similar to the 
material assistance in attaining the de- grain of ebony. Whitewood or poplar, 
gree of accuracy desired. Best results basswood, and similar woods, are used 
for cheap woric, but woods like ash, 
oak, and elm are not suitable for ebon- 
izing, as the cellular grain prevents the 
resemblance of ebony. The same is 
true of pine and cypress, or any other 
woods with broad grains of different 
texture. — Charles A. King, Plymouth, 
New York. 




Th( Punchinc ■■ 
with Ita Ai<r A 
Spicini Bccoi 

arc obtaiuc<l by bolting the gauge se- 
curely tn a hardwood board and in turn 
bohiiiK tlic board to the drill-press, or 
(lutich-prc.'is, table. While three stop 
gauges are shown in the illustrations, 
these may be arranged to .suit individ- 
ual requirements. 

Tank for Cleaning Screw-Machine 
Products 

Small manufacturers not desirous of 
installing an elaborate system for re- 
moving the oil from screw-machine 
j)arts after completion, will find the fol- 
lowing .'iimplc method useful: Con- 
struct a shcct-irdn tank, about 24 in. 
deep and 24 in. square, and erect it in 
such a position thai a steam pipe line 
passes through it. Fill the tank with 
a solution of 5 to G lb. common wash- 
ing so<ia and water. It is necessary to 
skim the surface occasionally to remove 
the oily matter caused by frequent im- 
mersions in order to insure clean soda 
water at all times. — Joseph Plogman, 
Cincinnati, Ohio. 

Selecting Wood to Take 
an Ebony Finish 
Any close-grained wood may be 
cbonized, but the most satisfactory 
wood is cherry. For small articles, 
birch, persimmon, apple, or pear wood 
may be used, the latter being the favor- 
ite wood for piano keys. Woods hav- 
ing prominent medullary rays, like 
quarter-sawed sycamore, maple, or 
beech, are not so good «s wockI with an 



Calipers for Overhead W<H'k 
Eliminate Use of Ladder 
Ladders are usually treacherous, and 
this is especially true when they are 
used on the frequently greasy floor of 
machine shops or around machinery in 
operation. For calipering shafting, 
pipes, and other shop equipment that 
is out of reach from the floor, the stick 
illustrated is both a saver of time and 
a promoter of safety. The stick should 
be made from oak, or other dear, hard 
wood. The metal fittings may be of 
any grade of steel that is soft enough 
to be readily worked. In use, the up- 
per jaw is passed over the object to be 
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measured. The lower jaw is moved 
until it is in firm contact with the lower 
surface, and is locked in that position 
by tightening the wing nut controlling 
the clamp mechanism on the handle. 
The size of the object calipered is then 
determined by measuring the distance 
between the caliper jaws with a ruler. 

Efficient Method of Recovering 
Pump' Jack Rods 

When connecting a pump-jack rod 
with a windmill, great difficulty is often 
experienced because of the rod drop- 
ping down so the connecting pin can- 
n o t be passed 
through. Silch 
fallen rods may 
be easily pulled 
back by gripping 
them with a 
monkey wrench 
as shown in the 
sketch. After 
being applied, 
the handle of the 
wrench is pulled 
upward until the jaws take a firm hold 
on the rod. The handle of the pump 
is then used as a lever to pull the jack 
rod into place.— Will F. Benzel, Rock- 
ford, la. 

Extension Control for Tractor 
Aids in Work of Plowing 

When pulling a riding plow with a 
tractor, more efficient work is accom- 
plished if one is on the plow. To ac- 
complish this I have fitted my tractor 
with an auxiliary control, as illustrated. 
An old automobile steering wheel was 
purchased in a junk yard, and a little 
blacksmithing in the farm workshop 
completed the control system. Two 
i/^-in. rods, connected, just above the 
drawbar, with a universal joint and 
fastened to the tractor steering wheel 
and to the second wheel, furnished the 
extension guide. The rod was fastened 
to the tractor by making a "U" on the 
end and running the ends through the 
spokes of the steering wheel and on 




through an iron bar which was bolted 
in place. Supporting rods were also at- 
tached to the tractor and to the plow. 




Two lines, one from the clutch lever, 
and one from the speed and reverse 
lever, were used to cnntrol the tractor. 
These were attached to the plow with 
the aid of two old binder levers, which 
serve as controls. W'hh this metiuid 
excellent results are obtained. I nflen 
work the tractor for two or three 
hours at a time without the necessity 
of stopping for anything, — (.'barles N. 
Garber, North Manchester. Incl. 

An Improvised Electric- 
Light Socket 

Needing an extra ekctric-Iight socket 
and having none av.iilable, I contrived 



■uh^ 



one from a 
dicated in the .■;kii 
set in a 



block of 




These protruded 

into a gniiive on 

the underside i> 

the block an. 

were used for ihi 

wire connections 

The sprinp was 

wound to lit llie threads of the outside 

electrode of the globe and contact was 

made with the central electrode by 

turning the globe down against the 

bolt in the center of the coil. The 

makeshift gave thorouijhiy satisfactory 

.service. — George Perkins, Millburii, 

New Jersey, 
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Tool for Conserving Small Pieces 
of High-Speed Steel 

With the present scarcity of high- 
speed steel, the necessity for conserving 




Thii Tool. Which mav be Vied tor a Virlct7 of 
Borini Jobi, H» Cuttins Membcri Mtde fram Smill 
Scnpi of Hiih -Speed Steal That Uiuallr >K Waited 

this material has been brought home 
to both large shops and small. The 
tool illustrated permits a wide range 
of boring operations, utilizing the small 
scraps of high-speed steel that ordina- 
rily go to waste. The shaft is of milled 
steel, hence is inexpensive and easy to 
make. The cutters, being held by a 
setscrew in the end of the tool, are 
readily removable for grinding. — L, M. 
Rowley, Livermore, Calif. 

A Holdfast Leather-Belting 
Cement 
Scraps of waste celluloid, such as old 
film, combs, and similar articles, dis- 
solved by agitation in methyl acetone 
to produce a thick sirupy solution, 
make an excellent leather-belting 
cement. Belting thus cemented is both 
flexible and waterproof. It should be 
borne in mind that the ingredients of 
this cement are highly inflammable 
and should not be mixed or used in the 
vicinity of any open flame. — Leon A. 
Haloin, Denver, Colo. 

Emergency Bearing for Tractor 
Made from Oil-Soaked Maple 

While being operated in a section 
of country remote from any repair 
shop, or source of machine supplies, a 
tractor engine burned out a mam-shaft 
bearing. Without some sort of an 
emergency repair the machine could 
not be driven, and to have fitted a new 
bearing without having the machine in 
3 repair shop would have been prac- 



tically impossible. As an experiment 
a bearing was made from a piece of 
hard maple. It was boiled in cylinder 
oil for several hours to impregnate the 
wood thoroughly and was then placed 
in the machine. With the wooden 
bearing the machine was run slowly 
and with an abundance of oil until it 
became apparent that the wood was 
developing no signs of heating. The 
tractor was put to work with this 
makeshift repair and gave satisfactory 
service until it could be taken to a 
shop for a more permanent job. — C. C. 
Cook, McMinnviile, Tenn. 

Hoisting Hook Has Instantaneous 
Positive Grip 

An exceptionally handy hoisting 
hook for use in basements, warehouses, 
and other places where there are over- 
head rafters, is made as indicated in 
the sketch. Such a hook may be in- 
stantly attached for use wherever 
needed. Up to the limits of its capac- 
ity and that of the supporting beam, 
the prongs take a more positive grip 
the greater the strain imposed upon 
it. The dimensions given in the sketch 
are designed for comparatively light 




work. For heavier lifting, they shoold 
be increased according to reqairc- 
ments. 
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An Emergency Spark-Flug Repair Device for Bending Conduit Elbows 



=^^^ 



The writer was caught in a rain- 
storm. Water struck the spark plug of 
his motorcycle and cracked the por- 
celain insulation. This short-circuited 
the plug, as the spark jumped through 
the crack. Temporary repairs were 
made by removing the upper broken 
porcelain, and placing i^-in. dry-paper 
washers in the break. Then the plug 
was reassembled and fastened in place. 
The plug worked satisfactorily until 
home was reached. — Bernard Berg- 
man, Belleville, III. 

Jig for Drilling Small Sheet-Metal 
Pieces 

Where a large number of small, thin, 
square or rectangular pieces of sheet 
metal or brass, having in them one or 
more holes, are to be drilled, an ef- 
fective jig can be constructed with lit- 
tle work froTn a 
block of steel, as 
shown in the il- 
lustration. In us- 
ing this jig the 
pieces to be 
drilled are piled 
in the groove of 
the block. A 
finished piece, 
D, which serves 
as a template to 
locate the holes accurately, is placed 
on the top of the others when the con- 
trivance is being used. In width the 
block should he equal to the dimen- 
sion. A plus t/4 in. Its length should 
be such that it can, when in use. be 
held securely and safely liy the hand. 
The slot is milled of such a width 
that the pieces which are to be drilled 
can be placed in or taken out of it 
easily. However, it should not be too 
wide because this would impair its ac- 
curacy. The depth, B, should be such 
that several pieces can be accom- 
modated and drilled simultaneously. 
Two guide pins, C, driven in drilled 
holes, prevent longitudinal motion of 
the pieces,' 




When bending conduit elbows for 
ceiling outlets, it is often desirable to 
arrange a form, as illustrated. The 




With Thii Simple Divk 

Quickly Bint lo Fi 

Which Thijr «r- 

heavy end pieces are sections cut from 

a joist, of the same depth as those used 
in the building in which the installa- 
tion is to he made. The plank for the 
base should be at least T) ft. long and 
2 in. thick. An outlet box of the type 
being used is mounted on the pinnk, as 
shown. After each bend is formed, it 
is tried in this template as it lies on the 
floor. The correctness of fit is thus 
dftermined without the necessity of 
taking the conduit to the location in 
which it is to be installed.— (1. G. Hart- 
man, St. I^uis, Mo. 

Safety Washer for Fastening 
Emery Wheels 

The safety washer for fastening 
emery wheels, shown in the sketch, 
was adoi)ted rc- 
c e n 1 1 y by the 
safety commis- 
sion of a great ^ '(KtvM^ 




lanufac 
state. It is 
turned from a 
single piece of 
s t e e 1, w h i c h 
serves as a box into which the nut is 
set deep enough to avoid all possibility 
of one's clothing becoming entangled. 
A socket wrench is. of course, used in 
the application and removal of wheels 
with this type of fastening.— Roll in C. 
Woodford, Meadville, Pa. 
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Automatic Signaling Device 
for Projecting Machines 

Modern motion-picture projecting 
machines are provided with mechanism 
(or automatically notifying the operator 




t ■ Slmpls Blcctrical Slcul 
isr Liia-iypt aocioD-Piclurt Projtctias Htcbinu: 
Br It! Uia the Operator ii Notifisd Whan the Bnd 
of tht R«*l ii btini Approached 

when the end of a reel is being ap- 
proached. The lack of any such mech- 
anism on many o!d types of machines, 
still in iiSL', is frctjuentiy a source of 
annoyance to operators, exhibitors, and 
audience alike. These old-style ma- 
chines may be modernized in this re- 
spect by the installation of the auto- 
matic siRnaling device illustrated. It 
consists of a simple form of electrical 
contact by which a globe is lighted to 
notify the operator whenever the reel 
nears its end. This is accomplished by 
means of a contact spring. E, with a 
small roller on the end F, which 
presses against the film, descending as 
the film is unwound, and closing the 
circuit when all but a small portion of 
the film has been shown. Referring to 
the drawing it will be noted that the 
spring is mounted in the machine upon 
two wooden blocks, A and B, which 
are fastened by meani r* "™ C 

The other end of * 
the roller, rides o» 
the reel is stai^ 



contact segment away from tiw dndt 
point D, until the retX is nearly fia- 
ished. As the film passes throngfa ihe 
machine during; the exhibition, the 
roller F gradually sinks toward tiie 
axle of the reel. Eventually the oppo> 
-site end comes against ^e contact 
screw D, forming the circuit to 4e 
light, and signaling the- operator.— 
A F. Andrews, Chicago, HI. 

Adjustable Supportiiig Stand 
Substitute for Jackacrew 

An adjustable stand, the constmc- 
tion of which is disclosed in the illus- 
tration, has been found very usefnt in 
the shop for supporting frames of ma- 
chines, or similar objects, which are 
being assembled or repaired. It may 
be substituted effectively for the usual 
jack. It is safer than the latter and its 
first cost is lower. The base is a stand- 
ard floor flange. The vertical column 
is a length of wrought-iron pipe, 
threaded at the end which screws into 
the flange. The movable shaft is an- 
other piece of pipe, its diameter being 
such that it will slide easily within 
the pipe column. A %-in. pin, cut from 
cold-rolled steel, constitutes a key 
whereby the shaft may be held at any 
desired height, Equidistantly spaced 
holes, 'J](| in. in diameter, are drilled in 
the shaft and column for the key. The 
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v-notch machined across its upper 
face. An annular groove is turned in 
■■ 1 lower extension. Into this groove 
Lsetscrew with a dog point engagep. 
Tie point of this setscrew should fit 
lOsely in the groove so that the V- 
fetch may be rotated to any desired 

Electric Ignition System Wired to 
Counteract Loose Connections 
Electrical ignition systems are fre- 
quently operated upon low voltages 
'"'x)m primary batteries, storage bat- 
' rs, or low-pressure generators. The 
pwer required Is very small, and on 
'i account batteries are much used. 
^e primary voltage is generally about 
: volts and the series-multiple con- 




Holes Drilled through Brick 
and Mortar 

In wiring an old house for electricity, 
the workmen had to drill a vertical 
hole through 
several layers of 
wood, brick, and 
plaster. The only 
tool that could 
do the work was 
a drill bit with a 
short auger sec- 
tion and a long 
shank. After the 
hole had been 
drilled a few 
inches it began 
to clog, as the 
fine dust would 
not lift out. It 
packed hard at the bottom of the hole 
and hampered progress. Then a short 
piece of tubing was thrust into the 
hole. When the workman blew into 
the tube, the dust came out in a jiffy. 
A shield of paper around the tubing 
protected the workman's face. The 
operation was repeated as often as nec- 
essary, ~ Dale R. Van Horn, North 
Loup, Neb, 




■ction, shown in Fig. I, is usually em- 
loycd. If additional cross connec- 
i are made, as shown in Fig. 2, a 
; connection in one series of bat- 
Sfies will not render the entire series 
leless. — Peter J. M. Clule. Schenec- 

* , N. y. 

Fixing Compaas-Point Centers 

on Drawing Sheets 

fWhen a large number of circles are 

■awn from the same compass center 

s ordinarily worn in the paper. 

: thus becomes impossible to draw 

fcles or arcs concentric with each 

;r. To remedy this, glue a small 

of celluloid over the center to 

■ the point of the compass. Such 

is-poinf centers may be removed 

he drawing, when completed, 



Guideboards Are Great Aid 

for Correct Saw Filing 

The difficult job of filing a saw prop- 



much easier b" 




eriy is rendered 
use of an angle 
guide board, 
as shown in the 
drawing. Such 
a guide board is 
readily made 
from three pieces 
of wood. After 
being fitted over 
the saw blade thf 
correct angles. 
for filing are lo- 
cated with a ruler and pencil and made 
permanent with saw cuts. When filing 
the saw the file is kept in line with the 
guide marks, thus eliminating all guess- 
work as to the correctness of the angle 



.;'^-._. 



of filing. 



POPULAR MECHANICS 



Cold-Water System with Cooling Coil 

in Supply Pipe 

Any shop can liave a continuous sup- 
ply of cold drinking; water by installing 




an equipment such as that shown in the 
accompany i 11 jr diafjranis. The cooling 
coil, which is inserted in tlic water- 
supply pipe tu the drinking fountain, is 
assenihlcd from iiia!leah!e-iron elbows 
and i>i])c nipples. To prevent exces- 
sive radiation, heat-insulating materi- 
als are incorporated in the sides and 
cover of the hox. Ice is packed on 
top (jf the cnnlinK cinl. Water which 
Hows to the fountain is thereby cooled. 
An overflow i>ipe from the cooler leads 
to the sewer, to carry away excessive 
water from the nultinjj ice. This 
cooler may be installed at any conven- 
ient location, imt preferaMy should be 
near the fountain <o that the tempera- 
ture of the water will not be raised ap- 




preciably in flowing from the cooler to 
the fountain. It is desirable to inclose 
the pipe between the cooler and the 
fountain in a magnesia or similar heat- 
insulating covering. — C. C. Spreen, 
Flint, Mich. 

Buggy Hub Used for Repairing Worn 
Threads of a Piunp Cylinder 
A farmer whose crops were threat- 
ened with injury because of the failure 
of an irrigation pump, effected the 
temporary repair illustrated. The 
threads of the cylinder caps had 
stripped, allowing the cylinder to pull 
apart and rendering the pump useless. 
An oH buggy hub was cut in two, and 
the halves were passed over the jack 
rod, as indicated. Through holes 
previously drilled in the spoke fianges. 
two steel rods were inserted. The ends 
of these rods were threaded and nuts 
applied for pulling the entire mech- 
anism together. This makeshift repair 
produced a water-tight cylinder, which 




Diatnminalie View of Pipe Connccti 

Caolci ind Drinkmi FounUin, Water 
Supply, ind DtwDas* Syitcia 



had bees Stripped 

gave satisfactory service until a new 
one could be procured. — C. C. Jackson, 
Roanoke, Ind. 

Chalking a Tap to Get 
a Perfect Fit 
It is always desirable to get a per- 
fect fit for steam, air, or water-tight 
work on studs, plugs, patch bolts, ami 
similar jobs where tapered taps arc 
used. A simple method of determin- 
ing the exact size of a tapped hole ii^ 
to chalk the tap with ordinary white 
chalk, and then run it into the hole. 
W'len the tap is screwed into the hole 
the chalk is removed due to the fric- 
tion of the metal against the tap. 
After the tap has been run in as far as 
it will go, it is taken out. The chalk 
will not show on the tap up to tbe 
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H lint where it went in. By calipertng 
the tap where the chalk begins the 
thickness of the metal around the 
tapped hole is determined, and the 
stud, plug, or patch bolt is turned up 
>r<fingly. 

Chuck Which Centers and Drives 
Pistons being Machined in Lathe 
W'htre a number of pistons are to be 
Ifnachined in a lathe the arrangement 
■illustrated will greatly simplify the set- 
Bting-up operation, inasmuch as it cen- 
l.tcrs automatically the piston in the 
P.tool. Furthermore, the driving device 
^Oggcstcd transmits effectively the ro- 
tary motion from the lathe head to the 
isting which is being turned. The 
Xmical center, which is of cast iron. 
I threaded so that it will screw onto 
t<he lathe spindle. This construction, 
■though convenient, is not necessary, 
for the center may instead be clamped 
in the lathe chuck. Either one of 
two driving devices may be employed, 
If the pin cannot be removed from the 
piston, the driver may be of the form 
detailed at B. When the pin can be 
removed, a driver of the design shown 
at A can be utilized. A hole should 
be drilled in the center casting into 




Combination Stepladder and 
Portable Elevator • 

This device is a combination of an 
elevator and a stepladder. When used 
as a stepladder. or scaffold, it can be 





Thit combined Ladder isd Blcratst !■ Kaady ia 

ibc Store or Gbop, and ud Alio be U*ed 

by a Fruit Picher or ■ Brick Miaon 

moved readily from place to place on 
its rollers. As an elevator it can be 
employed for raising to high shelves, 
for storage, relatively heavy toads, such 
as sacks of flour or cases of canned 
goods. However, its most useful ap- 
plication is, probably, in gathering 
fruit. The gatherer has free use ol 
both hands and the fruit can be placed 
in the crate on the elevator. In ma- 
sonry construction, bricks can be car- 
ried in the elevator box so that they 
will always be at a convenient height 
for rapid handling. — R. Lee Sharpe, 
Carrollton, Ga. 

Dehydrating Denatured Alcohol 

To remove excess water in 190" de- 
natured alcohol. I added 4 oz. calcium 
carbide to each gallon of denatured 
alcohol. After the bubbles of acetylene 
gas had ceased, I filtered the alcohol in 
a funnel and obtained a practically wa- 
ter-free alcohol. — Leon A. Haloin, Den- 
ver, Colo. 
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Effective Emergency Repair 
- for Automobile Wheel 

In the photographic reproduction is 
shown how a broken automobile wheel 




was quickly and effectively repaired on 
the Valdez Trail, Alaska, 150 miles 
from any automobile-supply station. 
After the repair, the machine was 
driven without failure over bad 
roads for 200 miles. In construct- 
ing the improvised wheel, six 
pieces of board, each 1^^ in. thick, 
and the old felloe were used. The only 
tools employed were a brace and bit, a 
saw, and a hammer. The six boards 
were assembled and sawed into three 
disks giving a total thickness of 3% 
in. The boards were so placed that the 
grain of the wood crossed in adjacent 
layers. Two of the wooden disks were 
of the same diameter as that of the 
outside of the felloe. The inner disk 
was sawed to fit tig:htly inside of the 
felloe. Six bolts passing through the 
felloe and two outer disks clamped the 
jiarts together. A hole was bored 
through the center of the three disks 
for the hub. The old hub was used, 
with spoke flanges on the outside. A 
notch was cut in the outside and 
center disks to permit access to the tire 
valve. Then the wheel was ready tor 
use. It required only two hours to 
build it. A small piece of board with 
a nail driven in each end was used as a 
compass for striking the circles. — John 
S. Griswold, Fairbanks, Alaska. 



Iron Cement Made from Old 
Dry-Cell Kller 

The black filler material from old dry 
cells, when combined with powdered 
iron and Portland cement, makes an 
excellent iron cement which is suit- 
able for a variety of purposes. The 
proportions are: cement, 1.5 oz,; pow- 
dered iron, 80 oz. ; battery filler, 5 oz. 
All this material must be perfectly dry 
when mixed and as fine as possible. 
Any moisture will set up a chemical 
action that will set the mixture. Ce- 
ment powder will keep indefinitely if 
stored in a dry place. When desired 
for use, it is only necessary to add 
water to make a thick paste and apply. 

Mole Plow Makes Subsurface Drain 
without Use of Tile 

The mole plow shown in the sketch 
has been used successfully for drain- 
ing the ground about several Ameri- 
can army cantonments and by farmers 
in the cultivation of low, marshy land. 
The mole, which is made of hardened 
steel, makes a 4-in. hole 15 in. to 18 in. 
underground as fast as the plow can 
be drawn along by horses or ma- 
chinery. Its construction presents nu 
difficulty that cannot be overcome in 
the average shop. The handles are 
taken from an old walking plow, 




BocivOrouadlaQuicklyDralaad through thtUndtr- 
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while the straddle wheels and lever for 
controlling same are from a gnin 
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binder. This mechanism serves to reg- 
ulate the depth at which the plow is to 
travel. The rolling colter, like the plow 
blade, is made from a piece of boiler 
plate. Its function is to cut all roots 
and sod in the path of the plow blade. 
— E. R, Mclntyre, Madison, Wis. 



as shown in the photograph, fed the 
steam supply from the boiler to the 
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Triple-Bladed Pocket Screwdriver 

A pocket screwdriver like that here 
illustrated costs practically nothing to 
^taake, weighs little, and occupies a 
limum of space in the tool chest or 
:kct. On the other hand, with it. 
ist of the operations possible with 
larger screwdrivers can be effected. 
It offers instantly the proper-sized 
blade for each 
ordinary size of 
screw and pro- 
vides a leverage 
entirely out of 
proportion to its 
size. A triangu- 
lar piece of tem- 
pered steel, about 14 '"■ thick, is the 
only material needed. It can be shaped 
hot — or cold with a hacksaw. If a 
hacksaw is used, the %-in. steel plate 
puld be first annealed. Round off 
edges between the blades and tem- 
the blade points, A length be- 
ireen base and apex of about 3 in. 
fll be found most convenient. If the 
K)l is made of these proportions, it is 
sible to grasp it firmly without the 
its interfering; they will be entirely 
ir of the hand. 

■ Locomotive Steam Used to Clean 
and Sterilize Well 

Steam generated by a locomotive 
, after other methods failed, used 
essfuUy for cleaning and sterilizing 
Brell located on the line of a western 
lUroad. A steam ejector was screwed 
i the lower end of a pipe, as detailed 
[ the accompanying drawing. Then 
's pipe was lowered into the well cas- 
nd held with ropes so that its 
wer end came within about 4 in. from 
ftbonomofthe well, A flexible hose. 




to in InJtEiar Immcraed in « Well, the tatter 
•«■■ EffectiTcIy Cleincd ol Sand and Mud 

ejector. As the steam was permitted to 
flow through the apparatus discharging 
the water, workmen stirred the bottom 
of the well with poles. Thereby the 
sand and mud which had accumulated 
was caused to rise and, together with 
considerable water. was ejected 
through the discharge pipe. The water 
was heated almost to a boiling tempera- 
ture. After the discharge had 'been op- 
erating for three hours, the water which 
flowed out became clear and clean, indi- 
cating that the job had been 'completed, 
A previous attempt made to clean 
the well with steam from a pile driver 
was unsuccessful because of the rela- 
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tivcly low steam pressure which its 
boiler developed. — H. H. Isard, Cali- 
ente, Nev. 
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Making Emergency Gear Patterns 

When, in an emergency, a small gear 
must be east, the following method can 
be employed Estimate the diameter 




and number of teeth in the gear re- 
quired. Find two meshing gears, on 
some operating machine, the pitch of 
which is the same as that required of 
the gear to be cast. Then cut a strip 
of thin brass to a width equal to the 
face, or thickness, of the gear required. 
Heat this strip to redness and feed it 
in between the two meshing gears of 
the selected pitch, turning the machine 
by hand. Thereby a strip of teeth of the 
proper size and shape will be produced. 
Fasten this strip, with brads, on the 
periphery of a disk of wood of the 
proper diameter and thickness. Fill 
the open space inside of each tooth 
outline with putty. Use the wood disk, 
thus modified, as a pattern. Coat it 
with lubricating oil and pour plaster of 
Paris around it to form a mold, 
as shown in the drawing. A smoother 
casting will l)c obtained from plaster 
than from sand. In this mold the gear 
blank is cast. The casting may be of 
a brass alloy where the service is rela- 
tively severe. Where little strain is 
imposed, or for experimental work, the 
blank may be cast of zinc or babbitt, 
both of which melt at low temperatures. 
— Arthur A. Richardson, Barnstead, 
New Hampshire. 



Solder Paste tor Difficult Fliuing 

A paste, prepared as follows, will 
flux whatever it touches at once; will 
stick to cast iron, and work in out-of- 
the-way places. Take half-and-half 
bar solder, and reduce it to coarse fil- 
ings. Figure this as 100 parts by 
weight. Add 10 per cent zinc chloride, 
in dry powder form, and three per cent 
powdered sulphate of copper. Wet this 
mixture with water and glycerin, suf- 
ficient to mix it thoroughly. Add about 
five per cent common vaseline to give' 
it paste form. Apply in any way con- 
venient. The paste will keep the sol- 
dering iron in good shape. — Robert C. 
Knox. St. Petersburg, Fla. 

Drift Tool for Easy Removal 
<^ Taper-Shank Drills 

One of the most aggravating of shop 
practices is the removal by the ordi- 
nary methods of a taper-shank drill 
that has become wedged in the socket 
of a drill press. Such drills may be 
readily removed, and with slight effort, 
with the aid of the homemade drift tool 
illustrated. The tapering wedge is 
made from a piece of shaft steel of the 
dimensions indicated. The pounding 
member is a length of pipe and a pipe 
cap, combined with the wedge part as 
shown. A length of chain secures the 




Taptr-3h«iik DHlli That Stick ia lb* DriU-Pim 

Socket ir* Quickly S«mo*^ by a r«w 

T«p« with TUi Drift Tool 

tool in a position always bandy to Um 
drill press. The wedge b inaarttd ia 
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; slot at the base of the shank hole 

I one or two bioivs with the shding 

i tisually sufficient to dislodge 

most stubborn drill. — C. S. 

ringer. Detroit, Mich, 

L«oseoing Rusty Wood Screws 

Wood screws that have become so 
badly rusted that they cannot be 
moved by ordinary means may be 
loosened by heating them. This may 
he done by applying a hot soldering 
iron or jioker to their heads. The ex- 
pansion and contraction caused by the 
application of the hot iron and its sub- 
sequent withdrawal will usually loosen 
them enough so they may be removed 
with a screwdriver. — ^J, C. Bailey. 
Whiteland, Ind. 



6 in. in diameter, the boards C should 
be an inch thick so as to bring the cen- 
ter line of the smaller pipe level with 
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Rod for Holding Scissors Blades 
While Polishing 

An improvement over the usual 
heavy-gauge wire for holding a number 
cif shears and scissors blades while 
buffing is made is indicated in the 
sketch. A loop 
I Q prevents the 

cKwui _ blades from slid- 

ing off one end. 
The opposite end 
is opened or 
closed as may be 
desired by a pivoted metal block. Such 
a rod is easily constructed. Two cuts 
with a hacksaw remove the piece that 
is to form the block. The parts are 
then drilled ami riveted logether 
loosely enough to permit the block to 
turned. — Harry Seaman, Newark, 
tew Jersey. 
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Apparatus of Simple Construction 
for Bending Heavy Pipe 

Heavy pipe can he straightened or 
tnt to any angle with the aid of a few 
kinks and a dififerential block and 
_ Jeic. The skids A are distributed on 
Bifiat surface and the block B is spiked 
j.place. If the pipe K, which is to be 
'\t-^jfh* ****! *^* P'P^ J- 




that of the larger one. This done, the 
members are chained together at one 
end, as shown at E, and the block D is 
inserted as a wedge. The differential 
is attached to chains at F and G where 
the greatest leverage is offered. When 
pipe of considerable size is handled, 
application of heat at the bending point 
is requisite. 

A Hammer-Head Holdfast 

To make this holdfast, which pro- 
vides a positive method of preventing 
a hammer head from flying from its 
handle, cut out, with a hacksaw, from 
!lu-'". strap iron, two keys of the di- 
mensions shown in the detail drawing. 
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Drill a hole through the hammer han- 
dle and the keys in the position indi- 
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the center line is considerably 
the center of the flat drill en- cuti 
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lill the tap, it is fed against ihe paint ried from building to building as 

I the cutter, as illustrated.^ — J. I.iin- needed. A short piece of chain may be 

?r, Sheldon, Conn. 



Tin-Coating Steel Lever 
and Wheel Handles 
I Grind or file the part tc be coated, 
merse in muriatic acid for three ti> 
! minutes; then in a balh of pure 
for SO to 25 seconds. Wipe the 
ated part, while hot, with soft flan- 
' cloth so as to make the coaling 
n. The tin should be heated so it 
1 singe a piece of pine wood if in- 
tertcd in it. 

Setting a Lag Screw in a Hole 

Containing a Broken Point 

When a lag screw breaks oft* in a hole 

ind cannot be readily removed another 

V may be set securely in the same 

lolc by the melhod illustrated. The 

threads are drcsseil off the new screw 

and 



villi a hacks; 

H point is split 

ilistance equal 

the depth to 

\liich it would 

n.rmally enter 

h e wood. The 

mints arc then 

pread slightly 

( «nd the screw driven home with a ham- 

^mcr. When the points of the new 

icrew strike the broken piece they will 

_ read out, taking a lirm hold in the 

llrood. Care should be used to cause 

[he new screw points to spread with 

: grain of the wfK>d to avoid split- 

g. — Walter H. Wolf, Londonville, 



Useful Platform for Weighing Sacks 
on Steelyard Scales 
"he utility of the i.ld-fashioned steel- 
rard scale can be increased by building 
, light platform on which sacks of 
rain and other articles ibat reqifirc a 
lupport can be swuu',' from the steel- 
A strong platform, weighing 
1 12 Ib^ is made, and i^isity car- 




Sacki 



Scile Piucd with 



used to hang the steelyard from a rafter 
or a hook on the wall. — H, W. Stanley, 
Chicago, III. 

Handle (or Holding Polished 
Round Stock for Drilling 
In a large factory a rush order was 
received which called for countersink- 
ing several holes 
around the top 
edges of a large 
number of wood- 
en cylinders. As 
the tubes were 
polished and var- 
nished they were 
difficult to hold 
while drilling. 
This difficulty 
was overcome by 
the use of the simple gripping fixture 
illustrated. The strap is made just 
long enough to allow a little space be- 
tween the handles when they are 
grasped firmly. 
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available. Finally, I thought of mifl(^ 

the rays of the sun, shining iliningfe I 

the window, to define a long siraii;hi I 

old belts may be trimmed line. Accordingly I mounted ao 34- I 

, or split, and made to give in- justable strip on a window sash, u I 

^ shown in the illustration, just so hi^ I 

" tliat the rays over its edge cut ftlotql 

the top of the location where I r 

the straightedge. Thereby a looel 

straight line was indicated 

straightedge was trued. — H. , 

ler. Milwaukee. Wis. 



[ definite service on smaller machinery. 

excellent too! for trimming such 

telling is made from an old chisel, as 

r illustrated. Two holes are drilled 

through the blade and through these 

holes bolts are passed to fasten a piece 

of steel, bent at right angles and slotted 

as shown. A second piece of steel. 

bent at right angles, is bolted through 

these slots, and when tightened in 

^—place. serves as a guide for governing 

^|uie depth of the split to be made,— 

^Eharles H. Wiley. Concord, N. H. 

1: 



A Sprunt S 
If <fi.Journ 



^^KD 



ri CrawDed *■ Sbo* 



Utilizing Sun's Rays for Truing 

a Straightedge 
I had occasion to use a long straight- 
edge, but I 



1 means for truing it was 



k Smd ShninK ihn)u(h th< VHnitm ■( ih* Leii 
piAacd a StrnTiM Lin* «n di* SUi Wall. iloDf 
t Whith iba Biraitbl*dfi wa* TrMd 



or under a heavy load couM 1 
be expected to give satisfactia 
der such conditions. In the cati 
shaft illustrated the speed ' 
few revolutions per minute. 

Reducing Waste in Breaking 
Tool Steel 
As high-speed siccl h very exi 
and scarce, the following kink^ 
helpful in preventing waste. 
ca.^cs the niuchini^t cuts ofT i 
from the bar, and sha|>es thq 
I'sually he grinds ilu- l..ir . 
wheel, and mak<- 
t-acli side, ."o tht- 
is like an "X." : , 
right way is to maki- ,i -in- 
cut from one side to ihc other.-i 
Danyard, Detroit. Mich. 
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Water- Jacketii^ an Air-Cooled Motor 

B? E. E. STEVENSON 



An air-cooled, two-cylinder, four- 
cycle automobile motor of conventional 
design was installed in a small speed 
boat. Its service was satisfactory ex- 
cept that it heated excessively after a 
half hour's operation. The heating was 
due to impaired air circulation. A 
water-cooling jacket, arranged as will 
be described, corrected the difficulty 
satisfactorily. All of the air flanges on 
each cylinder except the three nearest 
the flywheel were turned off in a lathe. 
Then these three, together with the 
inlet and exhaust-manifold bosses, were 
machined to a common true diameter, 
which was also the exact inside 
diameter of the sheet-copper water 
jackets which had been provided. Each 
jacket comprised a cylinder of sheet 
copper, YiQ in. thick, with a disk of the 
same material brazed into one end. 
The spaces between the three remain- 
ing flanges on each cylinder were 
packed with asbestos cordage and red 
lead. Then the copper jackets were 
gently pressed onto the cylinders. Steel 
bands were shrunk on over them at 
the flywheel ends, clamping them 
snugly to the remaining flanges. Holes 
were cut in the jackets for the valve 
cages, and the intake and exhaust 



manifolds, and also for their respective 
tap bolts. Thfse parts being securely 




clamped to the cylinders, water-tight 
joints were thereby provided between 
the cylinder walls and the copper water 
jackets. To circulate the cooling wa- 
ter, a geared pump, not shown in the 
illustration, was fitted to the end of the 
cam shaft, A .supply pipe was arranged 
from the pump to each jacket and a dis- 
charge pipe was installed from each 
jacket through the side of the boat. 
Operation of the pump forced cool wa- 
ter through the jackets, thoreby main- 
taining the cylinders at a reasonably 
low temperature. 



Tool for Holding Tape Lines 
in Comers 

In measuring interiors unassisted, it 
s often difficult to hold the end of a 




bilutaadv Hookad in Any Cornet 



tape line in a corner. This difficulty is 
quickly overcome with the fastening 
tool illustrated. l"bc tool is made up 
from any grade of steel that is soft 
enough to lie easily worked. It is pro- 
vided with a hook for affixing the 
ta]ie line to it. .\ knurled cylinder 
turns on an axle comjiosed nf two 
hardened steel pins, pointed at the ends 
and operating an interior twu-way 
thread. The angle end of the too! is 
placed in the corner from which the 
measurements are to be taken. .\ turn 
or two on the knurled cylinder expands 
the pins, driving their points into the 
woodwork. The end of the tape line 
is then attached to the hook on the tool 
as in the sketch. — John R. Wiggins, 
Baltimore, Md. 
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The opposite terminal is grounded on 
the gas pipe. Although not always 
necessary, a spark coil connected in 
series with the batteries will increase 
the effectiveness of the arrangement. 
The carbon is supported in a piece of 
brass tubing which is flattened on one 
end to provide for the insertion of the 
screw on which this holder is pivoted. 
The rack, shown in detail in the draw- 
ing, is bent from I14 by ^-in. strap 



Alining Hold-Down Bolts 
in Concrete Foundations 

When concrete bases are designed 
for machine foundations and column 
footings, hold-down bolts must be cast 
into the concrete. It is frequently 
difhcult to place the bolts accurately 
enough to fit the 
foundations. If 
the holes in the 
foundations are 
not slotted to 
allow for slight 
maccuracies i n 
placing the bolts, 
the following 
simple expedient 
uill be found 
practical. 

Set the bolts 
mto the concrete, 
and provide a 
drilled wooden block for each bolt, sev- 
eral mches thick and large enough to 
suit. The concrete is poured with the 
blocks so placed on the bolts as to 
make a shallow, narrow pit in the con- 
crete. Remove the blocks before the 
concrete sets. The purpose of the pit 
is to permit the bolt to be bent slightly 
in any direction. In this way the bolts 
can be set to fit the holes in the ma- 
chine foundation or column base. The 
pit made by the block is filled with 
concrete when the bolts have been 
fitted to the base. The block must 
not be left too long in the concrete, or 
the wood is apt to swell, making it 
difficult to rempve. — S, B. Royal, Balti- 
more, Md. 





Flexible Scraper Makes 
Difficult Jobs Easy 

Scraping corners is difficult where 
glue is used, as where the sides of a 
table are butted against the legs. The 
glue squeezes 
out, and there is 
danger of mar- 
ring the wood 
and tearing out 
slivers when a 
common scraper 
is used. 

A flexible 
scraper made of 
saw steel can be 
pressed flat 
against the work, 
while the hand 
has a good grip 
on the free end. 
It is impossible to cut deeper than the 
rolled edge, or to enter the joint. Use 
a piece of No. 20 gauge saw-blade 
steel, cut 2 in. wide by in. long, which 
can be bought at any large hardware 
store. It can be cut with tinners' 
snips. 

Useful Kink for Valve- 
Grinding Jobs 

In case it is impossible ti) use a bit 
and brace to rotate the valve, motion 
may be given by a bow drill. Arrani^c 
a screwdriver 
with a pulley in 
the center, and 
a handle that 
will permit the 
shank to rotate. 
Make the bow 
by looping a 
piece of heavy 
iron wire. Then 
ci nnect the ends 
of the bow with 
heavy cord, mak- 
ing a full turn on 
the pulley with the cord. This plan 
makes it possible to keep an even pres- 
sure on the valve and an even move- 
ment in both directions. 
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Planing Tool for Machining 

Two Parts at Once 

It is often profitable, on work that 
will permit it, to plane two parts at 




once. This may be done very cheaply 
by equipping the planer as shown in 
the sketch. The tool holder is made 
by removing the strap C and the nuts 
B, which is followed by putting the 
tool holder containing the two cutters 
over the studs. These two tools 
now plane two parts in the usual man- 
ner by being fed across the work in 
the direction indicated by the arrow. 
Placing the tool holder over the studs 
in this manner does not interfere with 
the clapper-box feature of planing, as 
the tool holder is mounted directly on 
the pivot block, thereby permitting the 
tools to swing clear of the work on the 
return stroke. — [. Smith Higgins, Paw- 
tucket, K. I. 

Quick Methods of Converting Metric 
Meastyes 

In working with metric measure- 
ments I have found the following 
methods practical in changing metric 
and other standards to their approxi- 
mate equivalents in English standards. 

To bring centigrade degrees to Fah- 



renheit, double the figure, deduct 10 
per cent, and add 33. Example : 30° 
C. doubled is 60 ; less 10 per cent is 54 ; 
adding 3S, gives 86. Another exam- 
ple: 100° C. doubled is 200; less 10 
per cent is 180; adding 32 is 212°, the 
boiling point in the Fahrenheit scale. 

To bring millimeters to inches, ac- 
curately enough for general purposes, 
multiply each 100 millimeters by 4, 
drop off the required number of ci- 
phers, and the result will be in inches. 
Example: 150 millimeters multiplied 
by 4 is 600 ; dropping the ciphers gives 
6 in., which is approximately correct. 

To bring meters to feet multiply by 
3 and add 10 per cent. To bring kilo- 
grams to pounds multiply by 2 and 
add 10 per cent. — Victor A. Rettich, 
New York, N. Y. 

Old Automobile Brake Adapted 
for Use on Windlass 

The handle of a windlass that is un- 
provided with a brake is usually as 
treacherous as a bucking broncho when 
heavy loads are being lowered. Such a 
windlass may be made as docile as a 
kitten by fitting it with an old automo- 
bile brake as illustrated. The brake- 
control lever should be placed within 
convenient reach of the operator, so 
that once the load is lifted it may be 
locked in any position. If the loads to 
be lifted are sufficiently heavy to neces- 




sitate the use of both hands, a foot 
control on the brake will be found con- 
venient. — Samuel J. Kpox, Portland, 
Oregon. 
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winging Door in Sliding Door 
Saves Employes' Time 

Heavy sliding lire doors are exten- 
fcely used as factory exits, and in fire 
These doors are generally kept 
fosed to eliminate drafts and econo- 
mize heat. An employe must open 
these heavy doors in passing from de- 
partment to department, thus wasting 
time. The remedy is to fit a small 
door in the sliding one. The small 
door is closed with a spring, easy to 
operate, and docs not interfere with 
the automatic operation of the heavy 
.•i tiding fire door. 

Tool for Laying Out Keyways 

too} useful for laying out key- 
]ys. or centers, on cylindrical pieces 
9 he made by mounting a small level 
I V'-block. as shown, and adding a 
locating prick 
punch which ex- 
tends through a 
hole drilled in the 
apex of the V- 
groove. The punch 
is not held rigidly 
l)y the screw, but is restrained by the 
friction of a spiral spring. With the 
tool level on the shaft, a tap with a 
hammer on the punch will form a 
prick hole at the vertical position in 
the shaft. To verify the accuracy of 
the tool, it may be reversed and an- 
other prick mark made, which can be 
comparrd with the first. — J. H. Rouse. 
San Francisco. Calif. 

einforced-Concrele Cistern Cap 

I cap for a cistern can be made eas- 
of reinforced concrete, as will be de- 
iljed. A cover of this material has 
'. advantage that it will withstand 
cfTccts of the elements indefinitely 
I that it will not foul the water, 
6 procedure is this : Fit ptanks over 
! opening of the cistern. Then lay 

> sheet of heavy paper over these 

hoards. This prevents the concrete 
ffim sticking to the wall or leaking 
' , Arrange the form 



boards, which should be 4 or S in. 
Iiigh around the outside, as shown in 





« 



the drawing, and support them in po- 
sition with stakes. Then bend a strip 
of sheet iron into a hollow cylinder of 
sufficient diameter to admit the pump 
cylinder. Set this form in the center 
to provide an opening for the pump. 
Place heavy iron rods for reinforcing, 
in the form, as shown, and fill the form 
with concrete. Before the concrete has 
set push into it vertically, down to the 
wooden cover, four cylindrical sticks 
of wood. These should be located to 
correspond with the bolt holes in the 
pump base. After the concrete has set J 
remove the form boards and bore out 
the cylindrical wooden rods. — Stanley 
Dougan, Pawnee. Okla. 

Self- Centering Nonslipping 
Screwdriver Head 

If the point of a screwdriver which is 
used for driving screws of only one 
diameter is fitted with a bell, as shown 
in the sketch, the slipping of the edge 
of the driver from 
the slot will be 
prevented. Further- 
more, the bell auto- 
matically centers 
the blade in the 
slot. promoting 
rapid work. The 
belt may be formed from sheet metal, 
but for continuous use one turned from 
bar stock wilt prove more economical. 
—P. J. Backus, Delphoa, Ohio. 
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iriii The icher on the lop of die pile. 
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Band Saw Cuts Out Paper Labels 
of Irregular Outline 

.\ ^ir.n'.rir v-r.-j rro^ticti rrar.y la^el- 
01 irr'^::-.;!ar o"t':r.e er.t'.oyi a '■ir.'l 
fa-.v i',r cuttir^r o*^t a tho^^ar.d ■.:' :r.em 
ijmuitir.e. u-:y. 
There.-',-.- :hfr cojt 
■f and 'the delav 
fn r,f,tairir- a 
'!!': i= f.'.viated. 
r h i - i* a de- 
cided itntTOvc- 
mt-nt o vivr the 
mi-thdd of ri:t- 
ling a itw at a 
time. Here is 




fKHtttl LMCLS 



AsstinK; that 




;\].\iTf,x\iu;tU-]y round labels is to Ijc 
()rodiifrf|. Print all of the labels on 
'•'|ii;ir<; ](i<-rrs of jia|.cr of uniform size, 
flit \wi. blocks of soft \v<x>d. as il- 
lu'.trate'l, of the same size as the labels. 
I'lace one wooden Mock at the bottom 



.\ c'aK-.t' c-jl^ar tv.i^'h; have 'ocen used. 
■^•ut th-i -.v .;iM inv;.!ve the ir.-taila*;":; 
of a ff*jard for it. Wh^n tht- -h-iuldt-r 
V. v.-ai c'o>e to the h..\ t~, th.crc wa-^ 
r-it er.ouirh ^haft e.yp-.jed at F V- ac- 
comr:_date a 'et oillar. The ^mal! 
det.-ii: a; the kit r^howi how the prob- 
lem wa- joJvtd. .\ cap oi -J-in, out- 
ride di.-imiter wa? made. It wa^ cuiin- 
ter'.ored -';,; in. to lit over the itiaft 
and v.a-'^ hi-Id in place hy a screw turn- 
i!!(,' Tnti> a tapped hole in the end ot thf 
shaft, a-; shown. This screw has a 
round head to prevent its catching on 
ohucts and is pinned to prevent it 
from tiiniinjT out. Thus an effective 
"end collar" was provided. — -^. C,. 
Corssen. Centralia. Ill, 

CTo learn sign and show-card paint- 
ing, one of the best books to get is a 
t}'pe catalog. 




Making a Punch-and-Die Attachment for a Bench Vise 

Bt L, a CR021ER 



t N ordinary bench vise may often 
L do the work of a punch press 
hosting several hundred dollars, if 
pigged up as shown in the illustration. 
Of course, the speed of operation will 
; much slower, and it will be difficult 
3 secure any great accuracy, but these 
often not of much importance 
prhcn only a small number of parts are 
) be made — 
lay from 20 up 
> 1.000. 
The method 
9 f ooiistruc- 
i described 
e can, of 
»urse, be va- 
to suit 
(SifTcrent con- 
Jitions; the 
z c of hole 
tliat can be 
nunched de- 
pends Off the 
of the 
prise, a n d o n 
h e thickness 
md hardness By m< 
the mate- "" 
ial. In the case here described 
1. hole was to be punched in a number 
[ phosphor-bronze lugs. A punch. B, 
lade of ^i-in. drill rod, hardened at 
cutting end, was fitted into a piece 



member. The fixed member, or die, is 
similarly fastened to the stationary 
jaw of the vise. It consists of the die 
block E, the stripper K, the plate F, 
and the two thin pieces D, fasteniJ to- 
gether with screws as shown. The die 
block should be made of tool steel, at 
least Vi in. thick, and should be drilled 
out the size of the punch; or if a cleancr- 
P1ECE looking hole in the work 

PUNCHED is desired, the die block may 
be drilled small and reamed 
to size in a lathe. A notch 
or groove, shown at J. 
should be cut, large enough 
to permit the 
punching . 
to drop out. 
The hole in 
the die block 
should be en- 
larged slight- 
ly, up to about 
'/4 in. from the 
cutting s u r- 
face L, as in- 
dicated at H; 
this may he 
done with a 
larger drill or with a taper reamer. 

The stripper for such a die should 

be made quite thick, this one being 

made of the same thickness as the 

punch holder; it should be drilled and 

[ lA-in. flat, mild steel, A, shaped to countersunk as shown, or reamed with 

fever the movable Jaw, and a setscrew, a taper reamer, depending on the 

was placed so as to keep it from amount of "wobble" in the vise, so as 

wking loose. The soft end of the to guide the punch accurately into the 

'i should seat firmly against the die and prevent shearing the punch. 

jaw. The punch holder A was The plate F is a little thicker than 

': fast to the vise jaw by two thin the M'ork to be punched, and is shaped 

, D, with small machine screws, so as to locate it properly. 

Ictcs the puocb, or moving A good way to match the punch with 

11 K , 
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the die hole is to complete the punch to locate the hole, which may then be 

first, and assemble the parts of the die drilled clear through the die. The die 

before the hole is drilled in the die block should of course be hardened be- 
block and stripper. With the two 



members mounted in the vise, the 
punch can be screwed up against the 
stripper and a mark scribtd around it 



fore use. 

Various types of simple dies for use 
in vise jaws will suggest themselves 
wlien required. 



Convenient ladder Bucket Jack 
for Roof Workers 

An ingenious painter has built this 
jack or shelf to hold his paint bucket 




while at work on a roof. The construc- 
tion is shown clearly in the sketch. 
The upper end hangs over a rung of 
the ladder, while the lower end has two 
steel plates with sharp points which 
take hold in the shingles; the points 
may be left off if the corner braces are 
firmly fastened with screws. The rack 
can be moved from one rung to an- 
other in a second or two. — T, B. Paul, 
Dcrmott, Ark. 

Burrs inside Tubing and Castings 
Removed by File in Chuck 

Tubing and metal castings having 
an inside surfai^e frequently require 
burring. The burrs on the inside sur- 
face, caused by drilling holes from the 
outside or fnmi milling operations, are 
often difTicult to renmvc by hand. In 
the burring department of a large fac- 



tory it is the practice to insert a rat-' 
tail file in the chuck of a lathe. This 
permits the revolving of the file at high 
speed, and if the product to be burred 
is held so that the file operates against 
the inside surface, the burr is quickly 
and neatly removed. 

Surveyor's Tripod Level Made Quickly 
from Carpenter's Level 

A good substitute for an architect's 
or surveyor's level for general pur- 
poses, such as leveling house founda- 
tions, building roadways, and similar 
work not requiring minute accuracy, is 
shown in the sketch. It consists of an 
ordinary carpenter's level placed upon 
a simple tripod. A small finishing nail 
on each end of the level is convenient 
in sighting. The method of leveling is. 
of course, the same as that employed 




Sufficieniljr Aieut«._ 

>iav bt Obuiintd Up to ■ , ... 

on ■ Clear Day with TUi HoBcBad* Level 

when using the surveyor's level. — Roy 
H. Poston, Flat River, Mo. 
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h Simple Depth Gauge for Blind 
Holes in Wood 

hen a number of holes are to be 
wood, of the same depth, 

no collar is handy to make into a 
depth gauge, a cork may be used. A 
hole is drilled through it somewhat 
smaller than the drill, and it is forced 
on. It has been found that as many as 
liii) holes can be drilled to an accurate 
depth without readjusting the cork. — 
Hart, Shreveport, La. 



the strip, the strip is turned back, and 
the sidewalk center tool run across the 




in Electric Cigar-Case Humidifier 

A proper degree of humidity may be 
maintained in a cigar-display case and 
the case illuminat- 
ed, at the same 
time, by arranging 
a n incandescent 
lamp so that its 
lower end dips in 
water contained in 
a glass fixture bowl. 
The globe is sup- 
ported from the 
lamp socket by an 
ordinary shade 
holder. When the lamp is lighted, the 
heat developed vaporizes the water, 
which keeps the cigars moist. 

■ Folding Square for Dividing 
Concrete Sidewalks 
The sketch shows a square for rap- 
idly cutting cement sidewalks into 
blocks, 4 ft. long, or any other dimen- 
sion. It is designed as an improve- 
^Loicnt on the method of pencil marks 
^Klade on the forms, which are obscured 
^Hy the concrete and are seen with dif- 
^Hiculty. The frame may be made of 
1 by 3-in. material and each arm 
should be about 414 ft. long. Drive 
jtails through as indicated, projecting 
loiit Vi in. to prevent slipping of the 
lare. The strip at the right snine^ 
S'hinges. The distance X should be the 
^amc as the distance from one edge to 
the center of the sidewalk center tool, 
which varies from IVj to V/ia in. As 
m^h^Iock is cut at the edge of 




block, keeping one edge of the tool 
against the frame. The square has 
been found to be convenient and 
rapid. — J. W. Muncey, Jesup, Iowa. 

Colored-l,ight Electrical 
Shop-Call System 
A visual call system for an office, 
shop, store, or other institution, which 
will make it unnecessary to send a mes- 
senger about the plant to locate an in- 
dividual who is wanted in the office, 
can be arranged as indicated in the il- 
lustration. Where such a system is 
used, a combination of hghts can be 
assigned as a signal to each person 
who is frequently called. The switches 
operate similar lights in every depart- 
so that whtTcviT the man called 
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Device for Winding Spiral Springs 

on a Lathe 

Spiral springs may be quickly wound 
on an ordinary lathe with the aid of the 




Open Spiinci, tlic Peed Ii from the Lead "^crew 
simple device illustrated. The spring 
wire is wound on the mandrel, which 
should preferably be set between the 
centers of a lathe. The wire is fed 
through a tension bolt held in a guide 
bar, which is supported and fed longi- 
tudinally along the mandrel in the tool 
post of the lathe, as the mandrel is ro- 
tated. When winding a closed coil 
spring, it is unnecessary to set the 
guide bar in the tool post, inasmuch 
as it can be fed along by hand with 
good results. — J. J. Booth, St. Louis, 
Missouri. 

A Jig for Holding a Round Rod 
to be Drilled 

Holes in small round rods may be 
drilled accurately and quickly at the 
locations required by using the jig 
shown in the drawing. A bar. A, of 
machine steel, in which a V-groove has 
been planed, constitutes the body. One 




with ThI* JiB Smill Soimd Rodi can be Drilled 

Qnlcklv uf AccuntilT' It li KiiHr AdJsMed 

•n tb« Table «t a Drill Pim* 



block, B, equipped with a drill-hole 
bushing may be attached with screws 
at the location where one hole is to 
be drilled. Another block, C, also 
equipped with a drill-hole bushing, is 
adjustable. Guide pins on its under 
face engage in the holes E in the bar. 
These holes are so located that the 
holes in the rods will be drilled where 
required. The block G is fastened with 
screws. It is drilled and tapped for a 
setscrew, D, which clamps the rod 
tightly, thus preventing it from turn- 
ing. The stop pin F locates the rod 
accurately in the groove. Lugs, L, at- 
tached to the bottom of the bar, permit 
the fingers to pass under it so that it 
can be adjusted readily on the table of 
the drill press.— E. S. Goodell, Chi- 
cago, 111. 

Tool for Cutting Thin 
Brass Washers 

A number of washers were formed 
from sheet-brass stock, .005 in. thick, 
with the tools detailed in the accom- 
panying drawing. The number of 
washers required was not sufficient to 
justify the expense 
of a punch and die 
for use in a press. 
Hence, the tools 
were designed so 
that the cutting 
could be done with 
a hand- hammer 
blow. Tool- steel 
stock of a diameter 
equal to that of the hole to be punched 
in the washer was used for the 
punch A. It was cupped at the bot- 
tom, as indicated at E, thus providing 
a cutting edge. The cutter B was 
also made of tool steel turned with an 
outside diameter equal to that of the 
washer, and cupped as shown. The 
working ends of both the punch and 
the cutter were tempered to cut brass. 
A centering piece, C, was turned from 
machine steel. Its lower end, D, was 
made of the same diameter as that of 
the punch, so that it formed a pilot pin 
centering the cutter over ibt hole |ice- 
viously cut in the mdier blai^ A 
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Aoulder turned on the centering piece indicate the construction and assembly 



the cutter in correct relation. 

Vashers formed with this tool become 
cave. Hence, to flatten them, each 
i laid between two iron blocks and 

ihc upper one was gfiven a sharp rap 

hrith a heavy hammer. 

Cleaning a Clock Quickly 
and Thoroughly 
Clocks that need no repairs may 
jtften be cleaned without taking the 
Irorks apart. Remove the works from 
}ie case, and take out the verge and 
Then, with the wheels in rapid 
[notion, pour naphtha or gasoline over 
ihe works, or innnerse them in a dish 
i gasoline. Finish by wiping dry with 
L linen rag, and oiling with best clock 
oil. This method is especially good for 
clocks that have been treated with 
kerosene, as the gasoline quickly re- 
moves the gummy kerosene residue, 
which has often accumulated to a sur- 
prising degree. — William C. Strong, 
_Natick. Mass. 



Portable Water-Heater Outfit 

Made from a Barrel 

I This device warms gravel and sand 

9 well as water, for winter constmc- 

i work, with one lire. The use uf 



details. Stout skids give the heater a 
firm base and make moving easy. 

The water-heating coil is made of 





l-ni. pipe and street elbows, as indi- 
cated. By tapping the barrel at two 
levels the circhlation of water through 
the heating coil is assured. The barrel 
is held firmly in place by means of 
clips over the rim, fastened by heavy 
wire or light rods passing through the 
skid crosspieces. The coils are held 
over the fire by two pieces of pipe, 
crossing the fire and supported by the 
sides of the heater. 



Easy Method of Removing 
a Boiler Flue 
When removing a defective flue from 
a boiler, it is often necessary to trans- 
fer if, that is, it must be taken out 
through a flue hole other than its 
own, being prevented by some obstruc- 
tion from being taken out through the 
latter. To accomplish this, after re- 
moving the flue occupying the hole 
through which the defective one is to 
he removed, the defective flue is pulled 
out through its own hole about a fool, 
and the extending portion is cut off 
with a pipe cutter or hacksaw. The re- 
length is then pushed back 
into the boiler, and can easily be shifted 
over so as to he pulled out of the hole 
desired. If other flues intervene, they 
should first be removed by the same 
process. — W. H. Thomas, Davenport, 



POPULAR MECHANICS 



Methods of Holding Tools 
in Lathe Boring Bars 

There are many styles of boring bars 
1 use, but those shown in the illustra- 



tubes. It dries quickly, has no dis- 
agreeable odor, and is not inflammable. 
It can also be used to make cement for 
repairing mohatr tops, and is an excel- 
lent solvent for removing grease and 
tion offer the advantage that the tools oil from clothing, leaving no "ring" 
around the cleaned spot. For marred 
mud guards, make a solution of Egyp- 
tian asphaltum, or gilsonite, in the car- 
bon tetrachloride and apply with a 
brush. — Leon A. Haloin, Denver, Colo. 

A Serviceable Tool for Cleaning 

Threads on Bolts 
The tool here illustrated, which 
looks like a tap wrench and works 
somewhat like a die, can be made en- 
tirely on the bench. The construction 
is evident from the drawing. The 
cutter C should be kept fairly sharp ; 
it should, of course, be ground to a 
G0° "V," to fit the thread. The V- 
block D should also be beveled down 
to fit the thread ; its edges should not 
be exactly opposite the cutter point, 
but offset about half the pitch of the 
average thread ; for instance, if most of 
the bolts to be cleaned are from 12 to 
20 pitch, the beveled edge of D shouhl 
be set back Y^i in,, so that a IG-pitch 
bolt will be held exactly at right angles 
to the plate A, Bolts up to V-; in, in 
diameter can be cleaned up. and any 
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are firmly held by a screw, or nut, 
which is far from the work and cannot 
get in the way. Figs. 1 and 3 show 
types which are suitable for boring out 
holes I'/i in. in diameter, or over, while 
Fig. H shows a bar for .^imaller diame- 
ters. In the first two, holes are pro- 
vided for holding the tool at cither 4.")" 
or !)0° : other angles may be used if de- 
sired. The bar shown in Fig. 2 may 
readily be made double-ended, holes 
being then drilled for tools in both 
ends; that shown in Fig. 1, however, 
clamps the tools with somewhat greater 
force. The bars are best held in a 
rigid holder built onto the tool post. 
but they may be readily adapted for 
swinging between centers if desired. — 
M. L, Lowrey, Livcrniorc, Calif. 

Handy Chemical for Use 
about the Automobile 
Carbon tetrachloride, a colorless, vol- 
atile chemical, is handy for use about 
the automobile. As a liquid fire ex- 
tinguisher, it has no peer. Used as a 
solvent for un vulcanized rubber, it 
makes an excellent cement for inner 
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small defects in the thread cleared ont. ■ 
— C. Ray Haynes. Center Village, M.Y. 
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Dgarette Box Deals Out One at a Time 



HEN the cover or top is raised 
s cigarette box delivers one 
Bgarctte each tJiue the process is re- 

^ ated. 

[ A wood base is fashioned of hard 
K)d, in the manner shown in section 
"" 1, ^y-' in. square, to which is 

isteued an upright with a grooved top, 

ITge enough to hold a cigarette. The 

t8S« is cut out y^ in. in depth to ad- 
mit the upright, which is screwed fast 
"roni the bottom, as in the sectional 

lew. Two sidepicces. of %-in. ma- 
teml, arc nailed to the sides of the up- 
' right to make it firm, and also to act 
as a slide for the cover, as shown in 
Fig, 2, The top. or outside box, is also 
made of Vs-'"- material. The sides are 
cut so as to fit loosely over the two 
sidepicces of the upright. In the top 
a slot is cut, *'}8 in. wide and the length 
of the top, to admit the upright. The 
sides and top of the cover together are 
3?ig in. in height, so that the upright 
is flush with the top. Two pieces of 
',^-in. stufT are cut .t in. wide and as 
long as the inside of the cover, and 
glued to it, as shown, forming a trian- 
gular hopper for the cigarettes. Suffi- 
cient space at either end is allowed for 
the cover to be let down over the lower 

«irt until it rests on the base. A small 
s also cut in each end of the cover. 
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put into the upright un either side, 
through the slot at the top, to prevent 
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the top from coming olT when it is 
raised. The box is then polished or 
shellacked, and a piece of felt glued 
to the underside of the base to pre- 
vent it from scratching. The filiing 
is accomplished by raising the cover 
and putting the cigarettes into the hop- 
per through the opening in the top. 
The box will contain aliout 40 ciga- 
rettes when filled. Tlie sectional view 
in Fig. 1 clearly shows what happens 
when the cover is raised and lowered. 



Pilling Cracks in Concrete 
with Putty 
To repair temporarily cracks in con- 
crete work around brick flues on 
houses, where they project from the 
roof, putty has been used with good 
results. The putty for this work 
should he mixed until it is thoroughly 
elastic, but not thin, and then worked 
well into the crevices. — H. K. Capps, 
StaM, Mo,, 
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Segment- Joining Jig for the Home 
Workshop 

In the accompanying diagrams are 
described graphically the construction 
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and operation of a segment-joining jig, 
which was developed in a campaign to 
increase pattern-shop efficiency. Thin 
flanges and loose rings are always trou- 
blesome to construct, largely because 
of the difficulty in joining the segments 
effectively. When made by almost any 
of the commonly used methods, their 
cost is excessive. But with the ar- 
rangement shown, any circular saw 
may l>e equipped to cut economically 
tongue-and-groove joints. The con- 
struction and operation of the contri- 
vance will be ob- 
vious from a 
study of the ii- 
lustrations. Each 
slot is cut with 
the jig held in 
one position by 
the dowels. Then 
for the next slot 
the jig is moved 
ahead one dowel 
hole before the 
saw cut is made. — D. D, Gnmee, 
Hempstead, N. Y. 

CGood, tough rivets for use in fiber 
or pasteboard can be made from wire 
solder. 




How to Make Wax for a Dance 
Floor 

To make powdered wax for a dance 
floor, melt, in 66-deg. benzine, as much 
wax (parafifin will do) as the liquid will 
take up, then stir in some talcum pow- 
der to form a fairly stiff paste. Rub 
this through a No, l sieve and spread 
out thinly on trays, to permit evapora- 
tion of the benzine. Be careful about 
fire. When the mass has become 
perfectly dry, pulverize it and place 
in tin cans with perforated tops; use 
by sifting it on the floor. 

Overcoming Setscrew Loosening 

Cup-ended setscrews, which are used 
for holding collars, flywheels, gears, 
keys, etc., i n 
place on shafting, 
frequently loos- 
en and cause 
trouble, u n 1 e ss 
the setscrews are 
properly fitted. 
The best method 
of fitting such 
screws is to spot- 
drill the seat, 
and- screw the 

setscrew in place firmly, then strike 
the head of the setscrew sharply sev- 
eral times. The final tightening gives 
the cup face a firm seating on the shaft, 
and it is not likely to loosen, A hex- 
agonal nut will give additional security 
if placed on the setscrew and tightened 
after the setscrew has been up^et 
with the hammer. This will lock the 
piece against loosening, even though 
there is excessive vibration. — Geo. .\. 
Lners, Washington, D, C. 



Simple Method of Saving 
on Typewriter Ribbons 

Users of small portable typewriteo 
will obtain double service from the 
same investment in ribbons if, instead 
of buying the ribbon regularly sop- 
plied for the machine, they wul «> 
vide themselves with a SO-ytL ^ 
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of the same width, such as are used on 
most office typewriters. Ribbons of 
the portable typewriter are usually 10 
yd. in length. For such a ribbon one 
pays 75 cents or $1, the same as for the 
longer ribbon that is used on office 
machines. 

By buying the 20-yd. ribbon and cut- 
ting it in two, one has two ribbons for 
the little machine at the same price 
ordinarily paid for one. If the portable 
typewriter is provided with a two-color 
adjustment and one is able to get along 
with one color, the service of four ordi- 
nary ribbons may be obtained from the 
one 20-yd. ribbon. After being cut to 
form two ribbons, each ribbon is used 
on both edges by manipulating the 
two-color shifting adjustment. — ^John 
Edwin Hogg, Alhambra, Calif. 



Handy Square Attachment for 
Laying Out Stairs 

After the riser and tread have been 
decided, this device is handy in scrib- 
ing the stair stringers. It consists of 
a carpenter's square, and a wooden bar 
with clamps which hold the bar and 
square snugly together. When set, 
there can be no slipping, and thus all 
marks are regular and the finished job 
uniform. 

The illustration shows how the 
wooden- bar is drilled ^^ to take the 
bolts. The clamps y^2Lrt formed 
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with This Dtvict Attached to an Ordinarr Carpen- 
tsr'a Sqnara* tha Lasriac Oot of Stepi ii Made Baiy 

of Strips of %e by 1%-in. steel. — C. C. 
Spreen, Flint, Michigan. 



Novel Method for Lifting 
Large Objects 

A short time ago a neighbor under- 
took to enlarge a barn from a one- 
story affair to 
two stories. The 
way in which he 
hoisted the roof 
in one piece was 
so simple, and 
did the work 
so well that it 
might be of 




The Entire Roof of the Barn was Raised by PryioK 
Up Each of the 4 by i-Inch Timbers a Little at a Time. 
The Iron Hoops Kept Them from Slipping Back 

value to others. The roof was 
severed from the sides, resting up- 
on temporary supports, and sev- 
eral boards were removed from the 
sides. Then six or eight hoops were 
made at the blacksmith shop, a little 
over 4 by 8 in., inside dimensions. 
These being made ready, a number of 
timbers, 4 by 4 in. in size, were secured 
and arranged as shown. One was set 
in the wall where a board had been re- 
moved, to help support the roof. A 
shorter one was placed against the first, 
and the hoop slipped over both. A 
spike was driven into the shorter one to 
support the hoop. All the timbers and 
hoops were arranged in this manner, 
and when ready, it was but a simple 
matter to go around from one to the 
next, lifting each one a little in its 
turn. 

The action of the hoop is obvious. 
As the roof is raised, the hoop allows 
a movement of the timber up. but when 
released, automatically clamps and 
holds it against an opposite movement. 
The whole cost for material was $4, 
and the roof was raised in an hour. — 
Dale R. Van Horn, North Loup, Neb. 
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Wrench for Small Polished Pipes 

A sure-grip wrench which can be 
used on highly polished nicke! or brass 
pipe, without marring or crushing the 
tube, may be 
made in the fol- 
lowing manner : 
Nail to one end 
of an 18 by 1 by 
1 - i n. hardwood 
stick a strong 
leather, or can- 
vas", strap of 
suitable length, 
as shown. Rub 
powdered rosin 
on the strap. Wrap it around the pipe 
in the manner shown. Use the wooden- 
stick lever as a handle. To turn the 
pipe in the opposite direction, reverse 
the tool.— Walter B. Raynor, Patch- 
ogue, N. Y. 

Automobile Radiator aa a 
Heating Unit 
Having need of an additional steam 
radiator for one side of his show win- 
dow, the depth 
of which was 
very scant, an 
automobile re- 
pair man solved 
the problem of 
fitting the addi- 
tional heater by 
making use of a 
discarded auto- 
mobile radiator, 
instead of the 
regular cast-iron 
or pipe kind. 

For the pur- 
pose, a brass 
flange, to take 
the 11^ - i n. 
steam-pipe 
union, was wiped on the lower, or 
outlet, pipe of the radiator. The 
upper, or inlet, pipe was perma- 
nently closed with a brass plate sol- 
dered in place, making a tight fit. The 
plate was drilled and tapped with a 
'i . pipe tap, to receive tiit air-relief 
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valve. A copper-asbestos gasket was 
fitted to the filler cap, which was 
screwed down hard in place. The pre- 
caution had been taken, of course, to 
solder up the small overflow pipe. 

Gear Puller Cheaply Made from an 

Old Metal Screw Clip 
This is a handy tool for emergencies. 
The difficulty of removing gears from 
their shafts is familiar to all motorists. 
This device has 
the merit of sim- 
plicity, cheap- 
ness, and com- 
pactness. An old 
spring clip is 
sawed apart, and 
two claws for 
gripping the gear 
are finished with 
a file. A steel bar 
is then drilled 
and tapped in three places, as shown. 
Into the center hole is screwed a 
pointed setscrew. The two claws are 
set on the gear hub or rim. The depth 
may be varied to meet the circum- 
stances. By turning the pointed set- 
screw with a wrench, the claws start 
the gear or pinion, and pull it from the 
shaft smoothly and surely, even from a 
tight fit.- 

Handle for Bits for Close Work 

When holes must be bored, or screws 
driven, and there is not much space in 
front of the hole, the handle shown in 
the sketch will 
be useful. The 
shank of the bit 
should be adapt- 
ed for it by drill- 
ing a small hole, 
as shown. The 
handle is made 
of a piece of steel 
tubing, with two 
holes drilled and 
filed out square, of the proper size ■ 
determined by fitting in the bits- 
key of steel wire holds the bits in < 
In case of necessity, any squw 
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bit can then be used in the handle, 
whether there is a hole to take the key 
or not. — Henry Getaz, Pittsfield, Mass. 

Simple Method of Making and 
Attaching a Metal Ferrule 

Take copper or brass wire and wrap 
it around the place desired — as on a 
file or chisel handle. Solder as fast as 
wound, for the heat of the iron will 
expand the wire, and when it cools the 
ferrule will be as sound as though it 
were solid metal, forced on. Use about 
No. 20 gauge wire for small ferrules; 
No. 14 or 12 can be used for very large 
sizes. — J. Garrett Kemp, Stillwater, 
Oklahoma. 

A Durable Solderless Repair 
for Boiler Leaks 

When a leak is discovered in a small 
tank, or boiler, such as the reservoirs 
on many kitchen ranges, the problem 
of repair is often difficult, because sol- 
der does not stick well to the corroded 
surface, and only 
one side of the 
tank wall can he 
reached for a 
mechanical re- 
pair. Materials 
required for this 
device are a V^- 
in. bolt and nut ; 
a small piece of 
rod, or sheet 
steel, about % by ^4 by IVi in. ; a i/(( by 
1-in. brass washer; a % by 1-in. leather 
washer, and a small rivet, or piece of 
soft steel wire. The bolt, after the 
head is removed, is flattened out, as 
shown, a hole is drilled in it. and the 
flat rod is riveted to it. While rivet- 
ing, a slotted shim should be placed be- 
tween the two pieces, so that it can be 
removed afterward, leaving a loose 
joint. The leak in the tank is enlarged 
if necessary, and the flat rod is pushed 
througrh the hole, long end first. When 
it has completely entered, it will drop 
to the perpendicular position, and the 
wiabera and aut are put on the bolt. 





Angle Pieces Shaped in V-Block 
with Arbor Press 

An order came in for a large num- 
ber of angle pieces of odd size. To do 
the work quickly, and with some de- 
gree of accuracy, it was necessary to 
bend the pieces 
in some form of 
die in a press. 
Neither press 
nor d i e were 
available, but an 
arbor press and 
a V-block were 
among the shop 
equipment. The 
sketch s h o ^v s 
how the pieces 
were made by 
the use of the 

arbor press, the V-block, and an an- 
vil hardy. By bringing the plunger 
of the press down on the hardy the 
angle was formed in the V-block. The 
hardy should be blunt, otherwise there 
is danger of breaking the stock at the 
bend. — Harvey Mead. Scranton, Pa. 

Wire Used to String Rings 
as They Come from Lathe 

When a large- number <if brass, 
bronze, or cast-iron rings are turned 
from a single piece of stock, a heavy 
wire arranged for catching them as 
they come from 
the lathe will be 
found useful. 
The wire may be 
secured to any 
convenient point 
at the right-hand 
end of the ma- 
chine. The other 
end is permitted to ride free inside the 
stock from which the rings are being 
cut. It is obvious that with this ar- 
rangement the rings are automatically 
strung on the wire as they are cut, and 
may be removed with a single opera- 
tion when the stock becomes ex- 
hausted. — George L. Furse, St. Louis, 
Missouri. 
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How to Make a Fireproof 
Concrete Safe 

The chief features of this safe are 
simplicity in construction and cheap- 




ness. About two sacks of cement are 
needed. If desired, the safe can be 
given a good black finish by mixing 
about iy2 lb, of lampblack into the 
cement. 

It nill be noted that the door slides 
up to open. The door can be latched 
open by means of a rod spanning the 
opening, moving freely in holes cored 
into the concrete, The end of such a 
rod is shown in the view of the com- 
pleted safe, projecting from the side, 
near the top of the opening. For con- 
venience in handling, the safe should 
be set on casters. Mold sockets for 
the casters when pouring the concrete. 

An Improvised Furnace for Small 
Casehardening Jobs 

A good substitute for a caseharden- 
ing furnace for small work may be had 
by capping one end of a length of iron 
pipe and plugging the other end with 
fire clay, after the material to be hard- 
ened tias been, placed inside. The pipe 
is then placed m the usual caseharden- 



ing furnace or heated in the brazing 
machine. — Abel Greenstein, New York, 
New York. 

Doors Have Removable Panels 
for Summer and Winter Use 
Doors of permanent construction 
having a large removable panel are 
fitted with glass sashes for winter use 
and with screens in summer. This 
eliminates changing an entire door for 
seasonal variations. — J. S. Hagans, 
Toledo, Ohio. 

Bevel Square for Door 
and Window Fitting 
Openings for doors and windows are 
seldom square and true. Due to this 
condition much extra work is required 
when they are being fitted unless suit- 
able methods are used. With windows 
particularly, a poor job is a frequent 
occurrence, since they have to be fitted 
both at the top and bottom. No cor- 
rection can be made if too much wood 
is taken off, Trying-in doors also is 
arduous work. Such difficulties are 
greatly minimized if a large bevel 
square, such as that shown in the 
sketch, is employed. Its construction 
is obvious from a study of the details. 
The only materials needed for the con- 
struction of this tool are three hard- 
wood sticks, Vi by 2 by 30 in., one % 
by 1^-in. stove bolt, one ^-in. 
punched washer, one ^-in. wing nut, 
and several %-in. flat-head wood 
screws. The size of the square is such 
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that it will disclose any appreciable va- 
riation from the true in a large door or 
window opening and thereby permit 
the door or window to be cut accord- 
ingly, Yet the tongue, being 23 in. 
long, is sufficiently short to be used 
in openings only 2 ft, wide. — Henry 
Simon, Laguna Beach, Calif. 

Snap Bow Aids in Making 
Chalk Lines 

The chalk line is often much quicker 
to use for marking than a straightedge 
and pencil, but fastening the far end, 
or having some one to bold it, makes it 
inconvenient. A snap bow will .en- 
able one to use the simple and accurate 
chalk-line method without trouble. 
The fisbline may he nibbed with white 
or colored chalk, laid against the sur- 
face to be marked, and picked with the 







finger. The device has been found use- 
ful in scenic painting. 

A Quick and Convenient 
Blueprint Washer 
There are a great many methods of 
washing blueprints, but a spray 
washer, constructed as shown in the 
illustration, will prove as economical 
and satisfactory as any in a shop 
where a large number of prints are 
made. A wooden tray of suitable size 
is made and covered with zinc. The 
water is admitted to the tray through 
two spray pipes which are drilled with 
holes through about 45° of their lower 
surfaces. When a. print is to be 
washed, the water is turned on and 
permitted to wet the zinc thoroughly. 
Then it is shut off, and the blueprint, 
with its sensitized side out, placed on 
the zinc in the back of the tray, so that 
the top edge of the print is high enough 



to prevent the water irom spraying 
above it. With the print in position, 
the water is again turned on and will 




BlucpriRti are Quickly Waihcd In Running Water 

with Thi* Device. Per Sniill Phnli, Only 

One of the Valvci need be Turned On 

quickly wash oft' the sensitizing chem- 
icals. Experience has shown that the 
prints will dry quicker when washed in 
this manner than when washed by 
soaking them in a large tray, and the 
prints are not so likelv to become torn. 
— W. J. Carol. St. Louis. Mo. 



A One-Man Wrench for Automobile 
Crank-Case Bolts 

The socket wrench .'^bown in the 
drawing was devised by an ingenious 
repair man who 
had felt the 
shortage of 
workmen. It is 
made by combin- 
ing two socket 
wrenches so that 
one holds the 
bolt head while 
the other is u.sed 
in the ordinary ' 
way. The con- i 
struction m a y 
also be adapted, 
though not so 
readily, to the type of wrench which 
uses only one handle with a head for 
each size of nut. The device will be 
quite useful in many other cases where 
two men would otherwise be required. 




POPULAR MECHANICS 



Sprayer or Air Brush Easily Made 
from Common Materials 

Secure an ordinary preserving jar, 
either quart or pint size ; also about 
IH in. of i/H-in- pipe, a small pet cock, 




an ell, and a piece of sheet brass, 2 by 
li in. Drill a hole in the fruit-jar cap 
to fit the pipe; also another, y^ in. 
diameter, about 14 in. from the edge of 
the cap, to act as an air vent. Thread 
one end of the pipe, and bend as shown 
in the sketch. Allow 1 in. of the 
threaded end of the pipe to project 
beyond the cap, and solder the pipe to 
the cap. 

Cut three additional pieces of pipe, 
as follows : one 6 in. long, and two 2 in. 
long. Thread both ends of the smaller 
pieces and one end of the 6-in. pipe. 
The other end of the C-in. pipe is 
grooved to take the air hose. The 
sheet of brass is shaped into a clip, and 
bent so as to fit the pipe and form a 
support for the C-in. pipe. Two caps, 
or nozzles, arc turned on a lathe. The 
nozzles are threaded to fit the pipes, 
tapered, and drilled %« in. at the 
smallest end. One nozzle is screwed 
to the piece of pipe on the jar cap, the 
other on a S-in. piece of pipe. Assemble 
the parts as indicated in the sketch. 
The clip is soldered to the jar top and 
the nozzles centered. 

The sprayer is now ready for work. 
Color is placed in the jar, and the air 



hose connected with the inlet of the 
sprayer, at the end of the 6-in. pipe. 
Adjustment is secured by turning the 
two nozzles. By having different jars 
with similar threads, various colors 
can be used without cleaning the jars. 
Liquid carbon dioxide is the most con- 
venient source of pressure. Com- 
pressed air from any source is also ef- 
fective. A regulator is required to 
vary the pressure, as heavy color mix- 
tures require greater pressure than 
water colors or dyes. By having two 
or three outfits, different-size sprays 
can be obtained. Heavy colors re- 
quire from 40 to 50 lb. pressure, while 
water colors, or dyes, require only :!(! 
to 30 lb, Japan colors, oil, and varnish 
can be used. A great saving of time 
can be effected in painting or tinting 
plaster casts, artificial foliage, metal 
castings, papier-mache forms, and in 
stenciling and similar work. — H. H. 
Marshall, Los Angeles, Calif. 



, Convenient Electroplating Rack 
for Small Pieces 

Where a large number of small pieces 
are to be electroplated, time can be 
saved if. instead of wiring individually 
each piece, they are strung on the arms 
of a metal rack. 
Such a rack may 
be made quickly by 
inserting s e vera! 
12 -in. lengths of 
heavy copper or 
brass wire through 
equidistantly 
spaced holes drilled 
in a section of brass 
or copper rod. The 
wires should be sol- 
dered in place. Be- 
fore the insertion of the wires, the 
upper end of the rod should be bent 
into a hook so that it can be suspended 
from the negative bus bar of the plat- 
ing tank. Bi'th ends of each horizontal 
wire should be bent upward to prevent 
the falling off of pieces hung on it. — 
K. M. Coggeshall, Webster Groves, 
Missouri. 





Sand Furnace for House Heating Conserves Coal 

By H. L. PHILLIPS 



j*UEL conservation tiiis winter is 

one of the big questions before the 

»uiitry. and the idea of using a sand 

^ervoir for heat is oflered as a con- 

ibution to the 

user's downfall. 

jbe furnaces built 

the originator 

the idea have 

feen examined by 

p-ofessor L o c k- 

vod, tJie heating 

Expert of Yale 

University, who 

Kspeaks quite fa- 

Vyorably of the suc- 

^Cess of the heater, 

"onouncing it in- 

xiious and effi- 

Iciit. 

I The furnace is 
lade from an or- 
Inary parlor 
which, on 
ccount of the 
fctter utilization 
1 the heat it fur- 
|shes. will sup- 
_jr with warm air 
IHQinbcr of rooms, 

reatly its coal consumption. 

LThc stove is surrounded by a large 

TfUilder of "zinc," or galvanized iron. 

|which doors are built for receiving 

I and tor taking out ashes. A large 

fening near the bottom of the cylin- 

' provides the cool-air intake, and 

tor good ventilation it may be con- 

ictcd to the outdoor air by a stove- 

r large furnace pipe. On top of 

! stove is placed a sand box, which 

lould be about 5 in. smaller in diam- 

g cylinder, and 




thout increasing the cottage to 70° 



about 6 in. high. It is made of galva- 
nized iron, and filled with sea sand, 
or other clean sand. About 3 in. above 
this is the top of the cylinder, which 
consists of galva- 
nized iron with 3 
in. of sand laid 
upon it. Large 
holes are cut in 
the top for warm- 
air pipes — one to 
each room or reg- 
ister to be sup- 
plied. The smoke 
pipe is carried out 
through the cylin- 
der, the hole be- 
ing cut accurately 
to avoid air leak- 
age. 

In a thin- walled 
shore cottage. 
where the heater 
was installed, it 
was found to re- 
quire on\y__oji_s 
hod or~coal per 
d_a y. in cold 
weather, heating 
The sand furnishes 
no heat, of course, and cannot increase 
the fuel value of the coal ; the results 
are due to the utilization of a larger 
percentage of the heat value of the 
coal, through the radiating and heat- 
storing properties of the sand. 

CAn improvised thread gauge for 
measuring female threads is made by 
turning a soft wooden dowel into the 
thread. The resulting marks on the 
wood are then used to determine the 
number of threads to the inch. 
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A Chaif Shelf That Folds 
Out of the Way 



of turpentine. This size should be fit 
to take the bronze in an hour after 
application, when it ought to have the 
A shelf like the one illustrated may proper tackiness. In warm weather it 
be made to look well, besides being will be fit in much less time. But try 
_ it with the tip of a finger to ascertain 

when It gets tacky.— Charles Richard, 
Cleveland, Ohio. 

An Automatic Electric Backing-Up 
Automobile Light 
With this auxiliary lighting system 
when the gear-shifting lever is thrown 
to the reverse position, the backing-up 
light and also the tail light will be 
illuminated and the entire road in the 
rear of the car brightly lighted. As 
shown in the upper part of the dia- 
gram, the backing-up light is wired on 
a separate circuit so that closing the 
automatic switch permits current to 
pass through it. The switch, as de- 
tailed in the lower part of the drawing, 
consists of two strips bent from spring 
brass. These are mounted on a wooden 
block which provides insulation. The 
block is bolted under the floor of the 
car. The contact lug, whereby the 
switch is caused to close, comprises 
two pieces, bent from strap iron, which 




aoth siBhtir 



very useful for writing or for holding 
dishes or drinking glasses. The fold- 
ing member should be attached to the 
smaller board by hinges which are set 
into the wood ; the small board is 
fastened to the arm of the chair by a 
single bolt on which it revolves. This 
bolt should be set well forward toward 
the hinge line, and there should be at 
least 5 or G in. of length behind it, for 
leverage against the weight on the 
shelf.— W. H. Sargent, Rutland. Vt. 

Tapping a Hole without a Tap 

After removing a stay bolt, it was 
found that a tap of the proper size 
was not at hand. To retap the hole a 
stay bolt was used. Its end was point- 
ed with a file, and grooves were filed 
running longitudinally as in a tap. The 
bolt was then casehardcned, and the 
retapping of the hole was done in the 
ordinary manner. 

Size for Holding Aluminum 
Bronze Letters 
To do a job of lettering with alumi- 
num bronze on glass, make a size as 
follows: Mix together 3 parts of good 
Quick-drying varnish, 1 part of chrome 
in oil, medium shade, and 1 part 




Ai the Geir Lever 



MO »«ny« Poiltta. 
II Ruu at tba Car 



are faced with fiber or rubber. Thnn*^ 
ing the gear-shift lever to the f*» 
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ifse position causes tKe contact lug 

f press the spring-brass leaves of the 

Uoinalic switch together, whereby 

B circuit through the backing light is 

[Osed. Note that the circuit is so ar- 

itiged tliat wlicn tht; tail-light switch 

yin tlie olT position the backing light 

nnot be illuminated. For the back- 

g light, an ordinary electric tail lamp, 

which liati a clear lens instead of the 

lisual ruby one, is used, — Parke Goode, 

Covington, Ky. 

I Improving Cotnpression of Old 

Gas Engines 
Dftcn Allien old gas engines are filled 
I new piston rings, the cylinder is 
,nd to be so badly worn out of round 
; even a new ring does not give 
good cotnpression, 
without an excess- 
ive amount of 
wearing in. In such 
cases compression 
may be improved 
by using two rings 
in each slot. For 
best results, the 
joints of rings in 
the same slot 
should be 90° apart. This practice is 
perhaps a little more likely to give 
piston-ring trouble, but it may add 
years to the useful life of an engine. — 
Archibald A. Richards, Manchester, 
New Hampshire, 

■ Grease Cup to Contain Ink 
for Proof Press 

The proprietor of a print shop, hav- 
ing a roller proof press, became tired 
of the usual unsightly daub of ink on 
the roller shelf, and screwed an ordi- 
nary automobile grease cup into the 
middle of the bottom of the shelf, so 
that the open end was flush with the 
inking .surface. When he needs more 
ink for his roller, he gives the grease 
cup a turn, which places the ink di- 
rectly in the center of tlie inking shelf. 
It is distributed by the hand roller in 
the usual way. 

A good grease cup with accurately 



cut threads should be used. When the 
ink is all gone, the cap is removed and 





refilled. — Thoma; 
Antonio, Tex. 

Fingers for Holding Spline 
Weights in Drafting 
In drawing long curved lines, espe- 
cially when curves are drawn from 
points found by calculation or meas- 
urement, a flexible ruler, or spline, is 
a convenient tool. One problem, how- 
ever, is to hold it firmly while adjust- 
ing or drawing the curve. This may 
be done by providing a number of 
metal fingers as illustrated, with lead 
or other heavy weights fastened to 
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Storing Air Hammers in Oil Improves 
Working Quality 

One of the eastern railroads has 

found that the action and durability 

of air ham- 




rest upon a 
plate with 
holes drilled to fit the hammers. The 
amount of oil put in the tank should 
he jnst sufficient that, when each ham- 
mer is in place, the oil level almost 
reaches the handles. — L. K., Pitts- 
luirgh. Pa. 

Calibrating Automobile Gasoline 

Gauges 
Many automobiles are provided with 
a gauge which Is intended to show 
the amount of gasoline in the tank, 
but reads only in fractions of a tank- 
ful, rather than in gallons. The gauge 
may be calibrat- 
ed, or marked 
directly in gal- 
lons, as follows : 
Take the glass 
cover off the 
gauge, and drain 
off all the gaso- 
line in the tank. 
Then pour in one 
gallon of gaso- 
line, using a measure which has been 
tested so as to make sure it holds 
just 23] cu. in. Make a mark on the 
gauge with the point of a sharp pencil 
to show \\here the pointer stands, and 
pour in another gallon, repeating the 
operation imtil the tank is full. If the 
tank is a horizontal cylinder, the 
spaces between the marks will look 




somewhat as shown in the illustra- 
tion; if the tank is of irregular shape, 
the spaces will be irregular also. — 
George S. Ferris, New York, N. Y. 

Removing a Broken Nipple 
from a Coupling 

A small pipe nipple, broken off inside 
a coupling, was removed by driving a 
sharp-pointed cape chisel into the 
broken nipple. The chisel was then 
turned with a wrench, thereby also 
turning the nipple out sufficiently, so 
that a hold could be taken with a small 
pipe wrench for its complete removal. 

Brass Scraper for Cleaning Tools 
Scraping rust or dirt from saws, 
planes, and other tools, is a common 
practice, and when a steel-edge tool i> 
u s e <1 for the 
purpose the sur- 
faces cleaned 
are often 
scratched or 
marred. A bet- 
ter tool for this 
work, and one 
which will not 
scratch the sur- 
faces, is a sharpened strip of brass, IV!: 
by 5 in. long. The handle end should 
be rounded off, and the edges broken 
slightly with a file or emery cloth, to 
make it convenient to handle the 
scraper. The tools to be cleaned 
should, of course, be oiled before ap- 
plying the scraper. 

Safety Pin Makes Good 
Picture Hook 

An ordinary safety pin makes a use- 
ful hook for hanging small, picture*. 
Drive the pointed end of the safety pin 
into the wall as far as the coil, if pos- 
sible, allowing the hook end to hang 
down against the wall. A picture hung 
on such a hook cannot easily be 
knocked down, because the point of 
the hook is against the wall instead of 
pointing outward. — L. E. Turner, 
Hartford, Conn. 





lug Atomizer Starter for Automobile Engines 



By GEORGE A. LUERS 



TYPE- of automobile starter 
which can be installed with great 
satisfaction, on cars which were built 
for hand cranking only, is the one here 
described, consisting of an apparatus 
for placing an explosive mixture di- 
rectly at tlie point of ignition. The mix- 
ture is ignited by whatever means is 
provided for "starting on the spark"; 
this varies with the type of ignition, 
jd is not ordinarily available in en- 
^es ignited by magneto only. On 
"' lers, however, means are usually 
ided for producing a spark when 
the engine is at rest. 

The complete outfit is shown in out- 
line in Fig. 1, as arranged for a car 
with vibrator ignition, using a battery 
of dry cells. A pressure pump located 
on the dash is connected to the gaso- 
line line, and its discharge end is con- 
nected to a tube leading to a row of 
tees with an elbow at the end, which 
lead into the spark plugs. A plug, 
as fitted with this nozzle, is shown in 
detail in Fig. 1 ; almost any plug can 
be used, of the type where the porce- 
lain can be removed for cleaning. 
With the plugs screwed in tightly, 
make a mark on each one to locate 



^/^o-'"- outside diameter, being care- 
ful to strike the interior of the plug 
at a point below the porcelain. The 





accurately the point 
toward the tee ; remove the plugs, and 
drill and tap holes into them of proper 
;asoline-line tubing of 



short piece of tubing which extends 
from the tee into the plug should be 
peened down at the extreme end to 
an opening not exceeding about '/m 
or .02 in. in diameter, so as to form a 
nozzle, 

The pressure pump may be made 
from pieces of pipe and scraps, but an 
old oil pump or gasoline pressure-feed 
pump may be readily modified for this 
use. On the upstroke the pump sucks 
gasoline from the fuel line, and on the 
downstroke delivers it to the spark 
plugs, this action being forced by the 
two ball check valves shown in Fig. 2, 

To operate the starter, simply push 
the pump handle up and down once or 
twice, and produce the spark b\' the 
means provided. A start should re- 
sult, even in the coldest weather. It 
might be thought that the small open- 
ing in the spark plugs would cause 
loss of power; this in practically negli- 
gible if the nozzles are ?mall enough, 
but can be prevented if desired by 
placing a ball valve in each of the 
tubes to the spark plugs. The expense 
of operating such a starter is almost 
nothing, and its simplicity has much 
to recommend it, 

CWet shoes dry more quickly, and are 
held in shape better, if stuffed with 
newspaper. 
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Pedal Extension on Auto-Jack 
Lever Saves Labor 

When a mechanic wants to relieve 
himself of some of the back-breaking 




work of jacking up a heavy load, he 
lengthens the leverage with a bar or 
a piece of pipe. Here is a plan to 
lengthen the leverage of an auto jack. 
The exten.sion of the lever by adding 
an old pedal saves much work and 
soiling of clothes. The cost is nomi- 
nal, as an old auto pedal is easily pro- 
cured. The sketch shows how the 
work is done. — 1'. I'. Avery, Garfield, 
Ne\\- Jersey. 

Depth Gauge for Wooden 
Miter Boxes 
When one is making saw cuts in a 
miter box to a certain depth, it is al- 
most impossible to do good work with- 
out a gauge, or stop, on the saw. 




AdjBiMbtaMlMr-Bos Saw 



While saws made (or this purpose can 
be obtained, it is often more satis- 
factory to have a gauge wjiich can be 
attached to any ordinary saw. The 
illustration shows how such a gauge 
can be made from a few sticks of wood, 
having the added advantage that it is 
adjustable for depth, so that much 
blocking up of work can be avoided. 
The gauge is fastened on the saw by 
tightening the two wing nuts. If it 
is desired to saw a number of slots to 
a distance of ^4 '"- trom the bottom, 
for example, a good way to set the 
gauge is to put a piece of ^.^-iii. wood 
in the miter box, place the saw in the 
box resting on the piece of wood, set 
the gauge, and remove the piece vi 
wood. 

Dot and Dash Ruler 
E^asily Made 
A timesaving tool for the draftsman 
is a dot and dash ruler. For pencil 
work, the one illustrated is very con- 
venient, and can be made with a little 
careful work. It consists of an ordi- 
nary straightedge with a thin strip of 
steel, celluloid, or hard paper, glued 
under it, which has a line of small 
holes, the proper 
distance away 
from the edge of 
the ruler so that 
a pencil point of 
average sharp- "^"'^ mv^ut.^ 

ness will just |'--"-=------------ ■■ "i 

strike the holes '""' \ 

or slots. The ^ :— ^ 

holes may be 
marked in the 

strip with a needle point and drilled 
with a small drill, or a machine-per- 
forated piece of paper may be used, 
cutting out and joining together with 
a knife every two or three holes, for 
a dash ruler. If it is desired to make 
a complete set of rulers of celluloid, 
or of thin steel, for dots, dashes, and 
combinations of dots and dashes for 
center lines, etc., a good plan is to 
make a template of thicker metal with 
the round holes only. The varions 
strips can be drilled through it, and 
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dash holes cut out with a small cold 
chisel as required. — Reginald R. Wayt, 
Pittsburgh, Pa. 

Pneumatic Riveter Useful 
in Wood Shop 

The compressed-air riveting ma- 
chine is found to be extremely useful 
in woodworking establishments han- 
dling large work. It is made adaptable 
by fitting, instead of the hammer tool, 
heavy wood-cutting chisels and gouges 
with shanks shaped to fit in the ma- 
chine. Mortise and tenon joints can 
be chipped out quickly and easily with 
the chisel tool. In the shop where 
large built-up work has to be shaped 
by hand, the gouge will be found con- 
venient for roughing off. I have used 
this means several times to shape large, 
irregular wood patterns, such as haw- 
s^ pipes and struts. — Arthur A. Rich- 
ardson, Center Barnstead, N. H. 



Reliable Oiling Systems 
(or Chain-Driven Trucks 

The difficulty and uncertainty of 
keeping the chains oiled is one of the 
main objections to the old reliable 
chain drive. Two methods of over- 
coming this are shown in the illustra- 
tions. 

The gravity oiler is the simpler one. 
It consists of two oil cups, mounted 
on brackets, so as to be directly over 
the small sprockets on the jackshaft, 
with two tubes or spouts, A, hanging 
down from each so as to place the oil 
on the sides of the sprocket, whence it 
is thrown out into the chain by centrif- 
ugal force. The construction is evi- 
dent from Fig. 2 ; the bracket is bolted 
to the frame, and the ^/i-in. spouts are 
soldered to the oil cup. Enough oil 
to lubricate the chain once thoroughly 
is put in the cups just before starting 
on a run, and it drains out by gravity. 

The pressure system, shown at the 
left side of Fig. 1, is more expensive, 
but much better and more convenient. 
Spouts are arranged as in the gravity 
oUer, but they are soldered to a pipe 



extending across the frame, which has 
a tee in the middle. From the tee an- 
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Sprockii, and Wocki into the Chain 

other pipe runs back, through a stop- 
cock, placed handy to the driver's 
seat, to an oil tank. Air pressure is 
provided in the tank by a tube leading 
to a bicycle pump, and a screw plug is 
provided in the tank, for filling with 
oil. The tank should be filled with oil 
while the stopcock is closed; then, 
while running, the stopcock can be 
opened whenever desired, the pressure 
raised to 10 or 20 lb. by means of the 







iwmc How the 



pump, and sufficient oil run onto the 
chain to lubricate it. 

A heavy oil should be used that will 
stick to the chain. — Ed. H. Samen, Chi- 
cago, 111. 
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Drill-Press Attachment 
for Bench Lathe 

In the small shop a drill-press at- 
tachment for a bench lathe, such as 



1 


T 



and can be Readily Mouried and Dciachcd 

the one here shown, is often useful. 
The standard is a piece of 1-in. cold- 
rolled shafting, while the spindle is a 
piece of \-2-i"- drill rod. The drill- 
press belt is tightened hy raising the 
liead ; all the tlampinp; is done hy tan- 
j;ent screws. The pulleys on the head 
run on steel pins. A lever feed forces 
the drill down into the work; it is rc- 
turnod by a spring. — James H. Beehce, 
Rochester, N. Y. 



Shellac Gives Protection 
against Wear 

A coat (if lirown shellac on an anto- 
mohile tire, which is to be stored or 
carried as a spare, will assist in [ire- 
venting oxidation and deterioration. 

White shellac can he used on a great 
many articles to form a transparent 
waterproof coating. Drawings, pho- 
tographs, printed or written docu- 



must be frequently handled or exposed 
to dirt, will be the better for such a 
coating.' 

~ Increasing the Power 
of an Auto Engine 

The device illustrated was designed 
to admit additional air to the manifold, 
and thus completely vaporize the gaso- 
line. At a convenient point on the in- 
take manifold, drill three holes, '4 '"- 
in diameter, and one, Ys in. in diameter. 
The holes must be located within a 
radius of \<i in, A disk of iron, 1 V^ in. 
in diameter, is fitted with a ^-in. rod, 
Vj-i in. long. The upper end of the rod 
is threaded for y^ in, with an 8-32 die. 
The parts are assembled as shown in 
the sketch. The stem is riveted in the 
J^-in. hole in the center. The three 
\(i-'m. holes are covered on the inside 
of the manifold with the disk. A 
spring is slipped over the rod. followed 
by a washer and two lock nuts. Use 
sufficient tension to hold the disk 
firmly in place. 

Start the engine and advance the 
throttle about one-quarter. Release the 
lower nut gradually. A point will be 
reached where the engine gains in 
speed, as the vacuum formed in the in- 
take draws down the disk covering the 
holes. Do not loosen the tension too 
much, or the engine will not throttle 
down to low speeds. 

A roadster equipped with this de- 
vice, driven by a 22-hp, engine, showed 




• ia Aulomcbil* Hinifold lactw 
and Speed of C« 



a remarkable increase in power. The 
results as applied to a motor track 
ments, or any other papers which were also satisfactory. 
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Paraffin Grease for Auto 
and Wagon Springs 

An excellent grease for inserting be- 
tween the leaves of auto and wagon 
springs can be made by melting sev- 
eral candles, and adding a small quan- 
tity of flake graphite. When this is 
placed between the blades of springs, 
its replenishment is very seldom 
needed, as it resists the effect of water 
and heat better than lighter lubricants. 
Rust formation is prevented, and be- 
sides adding to the life of the spring, 
it makes the vehicle ride easier. 

The Proper Shape to Cut 
a Shim or Filler 

Shimming bolts and flues after they 
have been placed is a task which re- 
quires much patience. It has been 
found that to make the shim enter the 
space in the hole around the bolt or 
flue, without 
■1 II IF ■ Bii-i-rHILhr^iiJat. '"— *^''^'^'^'*y' t*^^ 

e q u i I a t - 
era! triangle is not necessary; merely 
enough angle to give the shim a good 
starting point when rolled up. After 
the shim has been cut and rolled, the 
point is inserted into the space to be 
shimmed, and the shim is tapped 
lightly with the hammer. Due to the 
pointed end, the shim will conform to 
the space more readily than if it is cut 
rectangular. 

Relieve Compression of Cylinder 
Which is Not Firing 

When it is necessary to drive an au- 
tomobile or motorcycle with one or 
more cylinders missing fire, the com- 
pression should be relieved in the miss- 
ing cylinders by opening the^etcocks 
or removing the spark plug. This will 
often make a big difference in the abil- 
ity of the remaining cylinders to pull 
the machine. — Henry Priebe, Kent, 
Ohio. 




Small Wheels Aid Handling 
of Wheelbarrow 

The wheelbarrow is a peculiarly use- 
ful vehicle where a load mu.-t be trans- 
ported along a 
plank or narrow 
path, but where 
plenty of space 
is available it 
often seems fool- 
ish to carry so 
much of the 
weight in the 
hands instead of 
on wheels. 

Wheels can be placed on the legs of 
the ordinary wheelbarrow to very 
good advantage; they should have 
wide treads, and if necessary such 
treads can be cut (roin sheet iron and 
riveted around the wlieels used. The 
extra wheels will prove particularly 
useful in going over curbstones and 
such elevations. — Herault A. Trester, 
Milwaukee, Wis. 

Soldering Iron for Attachment 
to Blowtorch 

For many purposes, a soldering cop- 
per which is permanently attached to 
the blowtorch will do as good work 
as an electric soldering iron, and at 
a much lower cost. To make the one 
illustrated, c u t 
down a short 
piece of 1-in. 
pipe to the shape 
shown, and lit 
the block of cop- 
per into the end. 
The copper 
should be forged 
or turned to a 

cone or [^lyramid shape, and may be 
fastened mto the pipe by peening its 
inside face. A hole drilled in the cop- 
per, as shown, will cause it to heat 
up more quickly. The other end of 
the pipe frame is then fastened to the 
blowtorch by a setscrew. A handle 
may be made to fit in the same place 
when it is desired to use the soldering 
iron in the ordinary way. 
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A Timesavtng Magazine Fuse Box 
for Experimental Circuits 

The magazine fuse box illustrated 
will save many minutes when working 




lined with asbestos, the device should 
not be used in circuits of over six 
volts, — W Jarand, Montreal, Canada. 

Elimination of Belt Slippage 

Conserves Fuel 

In these days when every effort 
should be made to conserve fuel which 
is so badly needed to transport sol- 
diers and guns, it will pay every shop 
foreman or superintendent to look into 
the subject of belt slippage. When it 
is realized that a loss of five per cent 
by slippage of the main belt is equiv- 
alent to the theft of five per cent of 
the coal pile, and that this loss is re- 
peated every time the power is trans- 
mitted through a belt, the matter be- 
comes still more important. 

Much study has been made of meth- 
ods for saving this power, and it can 
be said now that by proper precautions 
the slippage of any properly loaded 
belt can be cut down to about two per 
cent — this amount being due to the 
"creep" of the belt around the pulley, 
and being thus unavoidable as long as 



with circuits which may blow a fuse 
very frequently. It consists of a rec- 
tangular box, with two binding posts 
connected to copper brushes which 
bear against adjacent contact plates 
of brass, mounted on a circular block 
of wood. A ring of fuse wire is run 
around the bottom of the block, and 
clamped with a screw under each con- 
tact plate, and a knob is provided, ex- 
tending through the cover, by means 
of which the block can be rotated to 
the next position whenever an excess 
of current blows out the wire between 
two adjacent plates. The numbers on 
the top of the block, vi.tible through a 
hole in the top of the cover, tell which 
section of the fuse is in use; when No. 
fi shows, it indicates that the next time 
the fuse blows, a new wire must be in- 
serted. This is done by opening the 
hinged bottom of the box; the top may 
be screwed on and need be removed 
only in case of trouble. 
Unless thoroughly insulated and 




The U>e »l Thi( Chart Bomble* the SnpcrlBMBdtai 

to See How Much He Lmci pet Tear 

by Belt Slip 

the belt has elasticity. Inasmuch as 
the slippage on some belts may run as 
high as seven or eight per cent, it nay 
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t)e readily seen that a considerable 
amount of money is involved, 

A concern which markets a prepara- 
tion to be used for this purpose has 
prepared a chart which shows readily 
the cost per year of belt slip to any 
plant, over and above the minimum 
which cannot be avoided. To read the 
chart, draw a line through the ap- 
propriate points on scales A and B, 
and from the point where this line in- 
tersects line C, draw another line to 
the proper point on scale E, The in- 
tersection with scale D will show the 
result. For example, when 1,000 tons 
per year of $4 coal are used and the 
belt slippage is six per cent, then the 
annual loss is $160. 

Removing Tatlstock Centers Easily 

by Means of Drift Pin 
Lathe tailstocks are built so that the 
center may be removed by working 
it back to the end of its travel, when 
it will be pressed 
out from the 
end. This often 
takes c o n s i d - 
erable time and 
trouble, which 
may be avoided 
by fitting the 
c e n t e rs with 
holes, or slots, 
so that they can 
be driven out with a few light blows 
on a drift pin, as is done in the drill 
press. The pin should be fastened 
with a chain, and may be carried in 
the oil well on the tailstock and used 
also for dropping oil on the dead cen- 
ter. — Charles R. Elliott, Los Angeles, 
California. 

Cupola Made from an Old Boiler 

A practical cupola, melting from 100 
to ISO lb. at a charge, can be made 
from an old hot-water tank, some pip- 
ing, and a blacksmith's motor-driven 
blower. The tank is cut off at the top 
for charging. The sketch shows the 
details of construction. 

The cupola is lined with thin fire 



brick from the pouring spout to the 
top of the melting zone. The remain- 
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Cupola in PUn4ncl Elcvaito^. ...^ ^. , u..^„..k>. 

throuBh the Pipei ■nd Tuyeru [nto the Melting Zone 

der of the cupola can be lined with a 
mixture of fire clay and sharp sand. 
Stove coke is used as fuel. The iron 
to be melted must he broken up in 
small pieces. — A. (jenimell, Ansoiiia, 
Connecticut. 

Mold for Solder Easily Made 
of Plaster of Paris 

Scraps of solder should ahvays be 
saved, melted up. and poured into 
bar or wire form. A convcuiciit mold 
can be made of plaster of Pari.-;. The 
wooden patterns 
for the mo' 
should first 
made ; their pi 
portions be i 1 
selected to si 
the user's con- 
venience. Pour- 
ing basins should be niuldcd at the end 
of the grooves, and at least Vl '"■ 
deeper, so that the solder may run out 
evenly into the grooves. The i)laster 
may be molded in a rectangular wooden 
frame, laid upon a glass or other 
smooth surface. Iron rods should be 
molded into the plaster in order to 
strengthen it.— William B. Jones, Med- 
ford, Mass. 




POPULAR MECHANICS 



Shop Truck That may be Picked 
Up by Crane 

The use of a truck that can be picked 
up by an overhead crane, as illustrated, 




Crane without 



will save much time in handling uiate- 
rials. For instance, a heavy piece of 
machinery may he carried on such a 
truck to a bench; the iruck can then 
he picked up by a crane, raised to the 
level of the bcncli, and easily trans- 
ferred to it. Afiain. if the progress of 
the truck is blocked by obstacles in its 
jiath, it may be lifted over them by a 
crane. To convert an ordinary truck 
so that it may be so handled, secure 
two steel rods of a length depending 
on the size of the truck. Flatten the 
ends, and drill tlireebolt holes in each. 
( )ne end of a rod is bolted to each cor- 
ner. Horizontal brace rods may be 
welded in place, and a ring at the top 
is provided fur the crane hook. The 
load should In- balanced on the truck 
when lifted, so that it will not slide 
ofF.— Kenneth Coggeshall. Webster 
(irovcs. Mo. 

Boring Large Holes in Glass 

Take a piece of brass tube, about 1 ' ■; 
in. long, and the diameter of the hole 
to be made, and file small teeth in one 
end. Make a shank which will fit a 
drill-press chuck, or use a discarded 
drill shank. Taper one end slightly to 
fit into the brass tube about%in. Small 
Ao/"" "ly be bored in the tube just be- 



low the end of the shank for the pur- 
pose of lubrication. Use 3 mixture of 
gum camphor and turpentine for a lu- 
bricant, to which is added a little emery 
flour to make a thin paste. , The speed 
and feed of the drill must not be sufH- 
cient to develop heat, as this may 
crack the glass. This is a process 01 
wearing rather than of cutting. When 
the upper hard skin of the glass is cut, 
the drilling wilt progress rather easily 
until the lower glass skin is reached. 
To prevent cracking when the drill 
goes through, drill a small hole through 
the lower skin, and then ream out to 
size. The same method may be u.sed 
to cut glass along straight lines, by 
using a copper or brass disk with small 
teeth on the outer edge, and rotating in 
a lathe or milling machine. — J. Garrett 
Kemp. Stillwater, Minn, 

Testing Oil Level in Automobile 
Crank Cases 

On some light automobiles the only 
method provided for testing the level 
of oil in the crank ca.<:e is to open pet 
cocks, which are hard to get at with- 
out crawling under the car. By the 
method shown it is possible to avoid 
this trouble without the danger of 




A SmlU Door 



c Kunnlni-Board Shield 



breakage which is present when a 
gauge glass is used. A rectangtUsr 
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opening is cut in the running-board 
shield, and is provided with a hinged 
door. The door will not rattle if a 
spring catch is used, and it will be no 
detriment to the looks of the car if 
painted the same color, — George A, 
Brown, Des Moines, la. 

Garden Hose Protects Dishes 
against Chipping and Breaking 

An inch of old garden hose, put on 
the tip of the faucet, will save many 
dishes from being chipped or broken 
while rinsing the dishes under the fau- 
cet. — Charles K. Grossman, Brooklyn, 
New York. 

Converting Broken Drills 
into Lathe Tools 

Broken twist-drill shanks make ex- 
cellent lathe tools, particularly if the 
drill happens to be of high-speed steel. 
A holder for such pieces of broken 
drill is made as illustrated. A set- 
placed 
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in the underside 
of the cutter to 
be used as an 
adjustment. This 
permits using up 
all but a very small scrap of the steel. 
Of course the drill shank must be 
thoroughly hardened for this use. 

A Lathe Bell Center for Turning 
Tubing 

A cone-shaped tailstock center, or 
"dead center," which is very useful for 
turning tubing in a lathe can be made 
as shown in the sketch. The spindle 
is made of machine steel, or cold- 
rolled shafting; the cone, which re- 
volves with the tubing, may be made 
of cast iron. The shank should be 
turned to the proper taper to fit the 
tailstock; the cylindrical portion may 
be slightly smaller, for most work. For 
durability, a phosphor-bronze washer 
may be provided to take the thrust, 
and a bushing of the same material, or 
of babbitt, may be used. The conical 



surface should then be turned down 
with an inclined angle of about 90', 




as shown. The tinishing cut, at least, 
should be taken with the cone revolv- 
ing upon the spindle as it would when 
in use. The bushing and washer may, 
of course, be omitted in a center which 
is intended for temporary use only. In 
using the center, plenty of oil should 
be provided, both in the oil hole and 
on the thru.st washer, which may have 
an oil groove cut across its face. 

Paper Shim Makes Worn Taper 
Grip Tightly 

When tapers in friction grips, and 
similar machinery, are so badly worn 
that they strike 
at the end in- 
stead of grip- 
ping, they may 
be used by in- 
serting a paper 
shim. The paper 
may be cut from 
any at hand, and 
the general shape 
will be as illii.s- 
trated. Cutting 

the shim to the exact shape is a not 
difficult geometrical problem, but takes 
more time than is necessary; the shape 
can be guessed at close enough after 
a few trials. — Joe \V, Rcvw."?,, t^^wN.- 
town, "Pa. 
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An Ironing Board with Novel 
Features 



board solidly against the wall. The 
wall plate should be fastened, with 
flat-head wood screws, to the wall of 
Most of the portable ironing boards the room at the location where the 
ire insecure. This renders working on board is used. — James Reid, Lumsden, 
Canada. 



How to Hake Good Signs 
without Special Skill 

By means of three patterns cut from 
pasteboard, almost anyone can make 
good-looking signs. The height of the 
letters must first be decided upon, and 
patterns made to suit. The first is a 
strip, a little longer than the height of 
the letters, and having a width about 
% of this height. The other two pat- 
terns are made from a circular ring, 
whose outside diameter is one-half of 
the height of letters, and whose width 
is the same as the width of the strip. 
The circle is cut into three pieces as 
shown. 

How these patterns are combined to 
form letters is shown in the illustra- 
tion. The outline is drawn around the 
pattern in pencil, and may be filled in 
afterward with a brush and ink. On a 
few letters, such as R, short strokes 
may well be made freehand; this will 
soon come easy. With the exception 
of "I," "M," and "W," all letters may 
be made of equal width, and if desired. 




them unnecessarily difficult 
and tiresome. The design 
detailed in the accompanying illus- 
tration shows a convenient board 
and furthermore incorporates feat- 
ures of portability and adaptability. 
It can be taken down and stored away 
in a small space. When a waist or skirt 
is being ironed the hinged leg may be 
folded up along the ironing board un- 
til the garment is drawn on the board, 
when the leg falls back automatically 
to its normal location. The dimen- 
sions may vary, but experience has 
shown the following to be good pro- 
portions: Make the ironing board 
from a 'i by 12-in. plank, 4 ft. long, 
'I'aper it down to a width of G in. at one 
end. Any convenient S by 4-in. stick 
will serve as a leg. Fasten the leg 
about G in. from the small end of the 
ironing board with a metal hinge or a 
piece of leather. For a wall plate a 
piece of 1 by S by 24-in. stock is em- 
ployed. To accommodate the dowt-ls. 
i)orc two '/!•■'" ■ holes through the wall 
plate and into the end of the ironing 
board. Into each of the holes in the 
end of the board drive a lA by 4-in. 
round iron pin. Ream the holes in the 
wall plate so that these dowel pins will 
slip into them readily. Provide a screw 
hook and eye to prevent the board 
from falling when garments are be- 
ing drawn over the end, and to keep the 




the spaces between all letters may be 
made equal. Much better i ~ ~ 
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will result, however, if spaces at the 
side of letters like "U" are made wider, 

and those beside "A" and "V" nar- 
rower, so that the area hetween letters 
is roug:hly equal. — Thomas F. Maher, 

New York, N. Y. 

Exhaust Deflectors Keep Fumes 
Out of Automobiles . 

Motorists who are troubled by hav- 
ing noxious exhaust vapors eddy back 
into the tonncaus of their machines 
will find instant relief in the simple de- 
flector illustrat- 
ed. It is made 
from any heavy 
sheet metal, cut 
to the size and 
bent into the 
shape shown. 
The end which 
is bent to form 
a clamp is 
slipped over the 
tail pipe of the 
exhaust and bolted. The other end is 
then bent downward and serves to de- 
flect the gases so they are carried away 
by the draft under the car. — R. O, Hel- 
wig, Chicago, III. 

Easy-Running T-Square 
for Vertical Boards 

Large drawings are best handled on 
vertical boards. Much of the difficulty 
often experienced in using them can 
be eliminated by the use of the travel- 
ing T-square mounted on a track. Or- 
dinary window-sash pulleys may be 
used, but specially turned pulleys are 
better for accuracy. They should be 
hea\'y in proportion to the rest of the 
apparatus, as othenvise the straight- 
edge part of the square may turn up 
at an angle when pushed instead of 
moving along horizontally. The track 
should be made of sheet steel, heavy 
enough to preserve the straightness of 
its edge, which should be carefully 
trued up with a file after mounting on 
the board. A guard is attached to 
the back of the T-square head, to pre- 



vent any likelihood of the pulleys be- 
ing accidentally pushed off the track. 




If well built, the arrangement obviates 
the necessity of triangles for rectangu- 
lar drawing, as horizontal lines can be 
drawn l)y holding the pencil at the 
proper point against the square and 
rolling it along. — C. C. Sprccn, Flint, 
Michigan. 

Fitting Pins Tightly 
in Oversize Holes 
When a pin must bo made tight in a 
blind hole, and this is a trifle larger in 
diameter than the pin, it is quite a 
problem to make the pin hold. It may 
be done by flat- 
tening the pin 
with a hammer, 
or sometimes by 
wrapping a piece 
of very thin 
sheet steel 
around the pin — 
this being a very 

bunglesonie way. The illustration 
shows how it may be done so as to 
hold firmly, and show no external evi- 
dence that there is a "bad fit." The 
method is merely to file two large 
notches in the pin. in about the posi- 
tion shown, and then drive it in tight. 
The pin takes hold like an expansion 
bolt, — ^Joe Cowles, Columbus, Ind. 
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Gauge Tells Height of Water 
in Elevated Tank 

A pressure gauge forms a very con- 
venient heiglit gauge for a water tank, 
if properly arranged. When the tank 
is elevated, and 
the gauge is to 
be located some 
distance below 
it, care must be 
taken that the 
gauge does not 
show the pres- 
sure due to the 
height of the 
tank above the 
gauge, in addi- 
tion to the pres- 
sure due to the 
actual height of water in the tank. 

Whenever there is a pipe full of 
water leading down from the tank, its 
weight will read on the gauge, which 
must be of sufficient capacity to indi- 
cate the increased pressure, and the 
actual height of water in the tank does 
not, in such a case, show with suffi- 
cient clearness. 

The method shown enables one to 
use a low-reading gauge, which will 
read zero when the tank is empty, and 
indicate pressures which are exactly 
proportional to the height of water in 
the tank. 

A water-tight pail is inverted in 
the tank, with a small pipe leading up- 
ward from it. over the edge of the 
tank, and down to the pressure gauge. 
The pail is nailed down, but a small 
hole should be made in it near the 
rim, so as to allow the water to flow 
in and out. 

The gauge thus connected will in- 
dicate the air pressure in the pail, or 
.4.'(2T lb. for each foot of water height 
in the tank, above the level in the 
bucket — which is so near the bottom 
of the tank that it may be considered 
as being at the bottom. The gauge 
dial may lie marked to read in feet, 
or the marks for pounds of pressure 
will each indicate .433? times as many 
feet as the number of pounds. — Henry 
R. Helander, Nesconset, N. Y. 



An Emergency Handle 
for the Screwdriver 

Needing a long, thin screwdriver 
handle on a holiday when it was im- 
possible to procure one, 1 took a piece 
of drill rod of the required length, and 
hardened and ground the end. I then 
cut 3 or 4 in. of thread on the upper end 
and screwed down a nut until it was 
firm. Tapping enough copper rivets to 
fill y-i in. of, the shaft, I used faucet 
washers for the balance of the handle. 
These were screwed on with a little 
glue and finished off with a nut and 
washer, after which the end was burred 
slightly to hold them tight. After tap- 
ping off the faucet washers I bad a 
strong, neat, and ser\'iceable screw- 
driver that had taken but a few minutes 
to make. — Charles'H. Crawford, New- 
York, N. Y. 

A Small Bevel Square Made 
&om Sheet Steel 

Try-squares arc made down to very 
small sizes, but small bevels are hard 
to obtain, though they are often badly 
needed. The narrow square-edged 
work can usually be simply laid down 
on the bench, and need only be held 
by a stop in front. In bevel work, how- 
ever, it is often necessary to clamp, or 
tack, the stock down firmly to the 
bench if it is too long and narrow to 
be held in the 
vise. In such 
work it is par- 
ticularly incon- 
venient to re- 
move the work 
to try it w-ith an 
ordinary T- 
bevel. 

The little tool 
illustrated here 
will be found 
useful to everj- 
carpenter. as in addition to be- 
ing a valuable help on the bench, 
it will also do work in comers, 
narrow openings, and other places 

where the o^inaiy bevel ' 

be used. The tool b niadi 




POPULAR MECHANICS 



three strips of No. 16 gauge sheet 
steel, each 8^ in. long and % in. wide. 
They are all squared on one end, and 
made semicircular on the other, as 
shown. The screw hole is drilled 
through two of the strips for a sliding 
fit to an 8-38 or 10-32 machine screw, 
and through the other of the proper 
size to take a tap. The square corner 
of the center strip, or blade, should be 
sawed off at an angle of 45°, and 
riveted between the other two strips, 
as shown. The blade is then assembled 
to the frame, whereupon both the 
blade and the frame should be trued 
up with a fine file. 

The tool folds into a flat strip, about 
YiQ in. thick, and is so light that it 
may be carried in the pocket all day 
without inconvenience,- 

Comb for Gooseberry Picking 
Saves Time and Fingers 
This gooseberry picker and a pair 
of thick buckskin gloves will save 
much time. The comb is made from 
a piece of tough hickory, or other 
close-grained hard wood, 6 in. square 
and % or lA in. 
thick. One edge 
is divided evenly 
into 10 teeth, cut 
2y2 in. deep, and 
filed smooth 
with a 6-in. half- 
round wood file. 
Two cleats on 
opposite sides 
are fitted across the top and riveted 
with soft copper rivets, for a handle. 
This reinforced top should be about 
li/i) in. thick when finished. A thumb 
hole, made with a %-in. auger bit hav- 
ing sharp cutting lips, is bored 3 in. 
down from the top. It is better to 
bore from both sides, to make a smooth 
hole and to avoid danger of splitting. 
The edges around the hole should be 
well smoothed off with a knife. Finish 
with fine sandpaper. A low open box 
is needed to catch the gooseberries as 
they are combed from the branches of 
the bushes. — Herbert A. Shearer, Day- 
ton, Ohio. 





Snout Snare Makes It Easy 
to Ring Hogs 

With a piece of old pipe and a loop 
of wire, one can handle the most vi-' 
cious hog, pre- 
vent it from bit- 
ing, and easily 
ring the animal. 
One end of the 
wire is firmly 
bound around a 
piete of broom 
handle. The wire 
is passed through 
a gas pipe and 
bent into a loop. 
This loop is 
caught on the 
upper jaw of the 
animal, and held 
taut against the 
gas pipe by means of the handle. The 
device may also be used for the pur- 
pose of snaring chickens by catching 
their legs in the loop. 

Acetylene Manifold Heater Starts 
Cold Auto Engines 

A small acetylene torch, connected 
with the gas tank used for lighting. 
will warm up the intake manifold 
quickly tor cold-ucather starting. The 
hose and torch can be carried in the 
tool box. — Sherman S. Garrett, Cham- 
paign, 111. 

Alteration Adapts Tvrist Drill . 

for Soft Metals 
To modify a twist drill so that it 
can be used satisfactorily for drilling 
brass or bronze, it is merely necessary 
to grind otf on an 
emery wheel the 
lips, or cutting 
edges, as shown in 
the sketch. This 
operation tends to 
prevent the drill 
from digging or 
tearing the hole 
and thereby spoiling the material. — 
Clifford C. Raymond. 
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Drill Jig for Formed Flat Pieces 

A number of thin flat pieces, shown 
in detail at A, were to be drilled. At 
the left of the diagram is reproduced 
the drilling jig whereby the holes were 




Parts and Diiocniioni of Ji| Conumctcd for 
DriUiBf TtaiB, PUt Pi (CO 

drilled accurately in the locations spec- 
ified. The drilling was done as fol- 
lows : The piece A was laid on the 
base block B which rested on the table 
of a drill press. The plate P was 
placed over them. The square boss C, 
riveted to the lower surface of the 
plate, served to center the piece ac- 
curately between the plate and the base 
block. The drill was forced succes- 
sively through each of the template 
holes ill the plate. For the plate P, a 
flat piece of machine steel, Ym in. thick 
by ill; in, square, was utilized. The 
boss C was finished to make a good fit 
in the square opening machined in the 
base block to receive it. After the drill 
holes had been laid out and drilled in 
the jig it was casehardened, which 
tends to prevent enlargement of the 
holes due to wear. When drilling the 
pieces, one drill is first used to locate 
all the holes. Then such holes as are 
to be of a greater diameter can be 
drilled out to the larger size in a sub- 
sequent operation. 

Bending Conduit Easily 
at the Workbench 
Bore holes in the top of the work- 
bench to accommodate conduit of the 
sizes handled. About Vi«-in. diametrical 
clearance should be allowed. To bend 
the tube, insert it in the proper hole to 
the point where the bend is to come, 



and pull on the free end. Pipes up to 
and including 1^-in. diameter can be 
bent cold. Larger conduits should be 
heated before bending. 

Mechanic's Tool Case Made 
from a Suitcase 
If the mechanic happens to have an 
old suitcase, he can convert it into a 
tool case that will answer as well as a 
case bought at from $7 to $10. A 
drawer frame, or insert, is made of 
^e~ii- white wood, divided and joined 
as shown in the sketch. The frame is 
fastened in the suitcase by four small 
screws and flat nuts, or by copper 
rivets. The drawers are made of XX 
heavy sheet tin, soldered. A light 
ring is clamped and riveted to the 
front center of each container. The 
top compartment is for plans, data, 
delicate instruments, etc. The heavy 
tools are placed in the bottom com- 
partment, and those above are for mis- 
cellaneous tools, nuts, bolts, small 
parts, etc. One of the compartments 
might be reserved for lunch. This case 
is very handily laid out, and should 
prove very serviceable to mechanics 
who have to travel to emergency re- 




TbiaToolCiM, Mid* fnmuiOU tadtcofc 
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pair jobs, and other work. — ^P. P. I 
Avery. Garfield, N. J. j 




How to Make a Sanitary Kitchen Cabinet 

By S. R. winters 



"'HE modem discovery that saving 

of steps can result in a vast in- 

rease in human efficiency has found its 

ray into tlie kitchen chiefly in the form 

[ the modem kitchen cabinets. These 

■ built with the idea of making 

; possible for the housewife to 

: nearly all the materials and 

i which she needs kept together 

one place, systematically ar- 

hnged. so that they can he found 

|tithuut loss of time, and Used with- 

being 
^rricd across 
kitchen, 
cabinet 
ifaould there- 
fore he placed 
rery close to 
range, a 
■pod position 
King that 
in the 
photo- 
■aph. 

The con- 
ruction o f 
' cabinet is 
id cut from 
e two photo- 
raphsand the 
vrking drawings on the next page. 
lost any kind of wood will do. if it is 
I-scasoncd and reasonably clear, 
lie cabinet is C it.5'^'-j in. high, from the 
haters to the lop of the closet, and 31 
, to the top of the table: it is 21 in. 
_i and .'>0?2 '"■ wide. The part be- 
p- the table contains the flour bin, a 
rgt drawer, rack, and dough, or 
_ , board. The bin h fastened to 
e frame with lo-jse-pin hinges, so that 
' removing the pins the bin can be 
' ■ mlaced. The 



Uf. 



bin can be lined with tin to make U 
free from moisture, insects, and rats. 
The bread board is made of wood that 
is tasteless and odorless, and fit- 
ted in the opening just below the 
table. A bat- 
ten is tongued 
and grooved 
on each side of 
the hoard to 
prevent it 
from warping. 
The roomy 
drawer can be 
used for small 
utensils, The 
open space be- 
low the draw- 
er is a good 
place to keep 
the kitchen 
stool, or the 
tireless cook- 
er, when not 
A Homeraidt in use. Pie 
Plated" nM?'"h; paus, lids, and 
HouKwffe"Much covcrs 1 avc a 

Time and Manjr COnVCniCnt 

^"^' place in the 

rack below the drawer, A 
drop leaf, or folding shelf, 21 
in, wide and 19 in. long, increases the 
table surface; it is supported by inex- 
pensive folding brackets. 

The upper part of the cabinet con- 
sists of a closed compartment, three 
drawers, three open shelves, a knife 
rack, and a row of screw hooks for 
hanging kitchen utensils. The closed 
compartment is for package goods and 
large ntensils ; the drawers are inviting 
for depositing kitchen linen, package 
goods, and other things needed in daily 
nse. The Iosnw «,W\i \s '^i "vrAvi ^.wj-^. 
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while the upper shelves are 7V^ in. On measuring cup, and other small conve- 

these shelves are kept coffee, tea, sugar, niences. 

and spice jars, and canned goods. Three To make the cabinet attractive and 




-__ * provided 

for Almoil BverrtbiD| Raquirad in the Kilcbcn 

inches below the lower shelf there is a easily cleaned, it should be finished 
strip, IVi in. wide, which holds screw with two coats of white paint and one 
hooks on which are hung strainer, coat of white enamel. 



Four Men Use Two Padlocks 
on One Door 

Four men wished to lock a door in 
such a way that any one of them could 
unlock it ; they had two locks, each hav- 
ing two keys. 

The illustration 
shows how the 
two locks were 




Br CloliDK tlig Two Lock! Into Bach Other, Pour 

Uen, Although CtrrriDg Dilftrint Ktyt, 

Kiv« Acceii lo ifae Same Locker 

combined to serve the purpose. Each 
man unlocks whichever lock his key 
fits, and the door can be opened. When 



he has finished, he closes his own lock 
on the staple ; if one of the men carry- 
ing the other kind of key is using the 
locker at the same time, the door is 
left open until he has finished, when 
he closes his lock through the other 
one. — Ernest Schwartz, Brooklyn, 
New York, 

Counterweights on Portable Drills 

and Other Heavy Tools 
In a factory where a careless oper- 
ator had allowed an expensive elec- 
tric portable drill to roll off the bench 
and become ruined, similar drills were 
suspended by sash cord from 2li.-in. 
iron pulleys held up with l-in. screw 
eyes. The other end of the cord car- 
ried a counterweight, which just bal- 
anced the drill at any height. A knot 
was tied in th» cord above the drill to 
prevent its getting out of reach when 
raised. The cord was attached to a 
band, bolted around the drill at its cen- 
ter of gravity, so that it remained stu- 
pended horizontally. 
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Using Hacksaw Blades 

with Broken Teeth 

When a hacksaw blade loses some 
of its teeth, grind away the teeth at 
each side of the damaged portion, in 
a slanting direction, so that the stubs 
of the broken teeth can slide over the 
work without breaking, and the re- 
maining good teeth can do the cuttmg 
This process will often enable the 
workman to finish a job which might 
otherwise be held up. 

Cone Container Conserves 

Powdered Emery 

Those who use emery dust for 

grinding valves and joints, and for 

similar purposes, will find the container 

„^. shown in the sketch 

a useful tool. It is 
made by soldering 
a iH-ii- screw can 
top to a cone 
formed of tinned 
sheet iron. Emery 
may be sprinkled 
out through a 
small hole at the 
apex of the cone. The diameter of this 
hole should be proportioned in accord- 
ance with the fineness of the emery 
powder used. Thus the exact amount 
of dust required can be applied to the 
surface which is to be ground. — J. R. 
Minter, Washington, Ind. 

Outside Coal Bin Provides 
Convenient Storage 
Many householders are prevented 
from laying in an early coal supply by 
the smallness of their coal-storage ca- 
pacity. When space in the basement is 
scarce, a coal bin built just outside the 
foundation wall becomes desirable. 
"Phe one illustrated was built of cement 
blocks, with a cement roof just above 
ground level, supported by wooden 
rafters. A heavy stone cover, which 
need only be removed for receiving coal 
in the bin, provides considerable secur- 
ity agsinst theft of coal, and if greater 
security is desired, it is only necessary 



to attach a chain to the bottom of the 
cover and fasten it through a hole in 





the basement wall. The floor of the 
bin should slope toward the opening, 
from all directions, so that the last 
shovelful of coal will come into position 
when needed. From 40 to 45 cu. ft. 
of space should be provided for eacb 
ton of coal to be stored. — Richard 
Chambers, Lynbrook, L. I. 

Plash Light on Automobile 
Steering Column 

To keep the flash light handy 
where it will not get lost, and at the 
same time have a dash, or speedometer, 
light, it is only necessary to fasten the 
flash light on the steering column, as 
shown in the illustration. The light 
can be removed instantly from the 
spring clamps, whicli are made of 
pieces of an old clock mainspring, or 
any other pieces of thin spring steel. 
The screw holes may he punched 




eerine Ci_ 

. .1 Diab Liiht and Trouble 
Lisht in One 

through the spring steel, or it may be 
annealed a.nd tt,l«K^«Tfe&. ^\.« ^-Nwm- 
the \\o\es. 
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Door Latch Controlled from Kitchen 
Saves Many Steps 

In many city apartments there is a 
long private hall with the entrance 
door at one end, and rooms all along 



'l.^.Ji_..— 




m^ri 


IctI 




H 


M^- 

'^1 


* -'• I . 


1 


^i 


j. 


- R 




w^ 


Tr\ 



it. Usually the kitchen is at the end of 
the hall. Many tedious steps to answer 
doorbells can be saved by means of 
a steel wire attached to the door knob, 
running through screw eyes placed in 
position for the purpose, to the outside 
of the kitchen door, A handle is then 
attached to the wire, by pulling on 
which the door knob may be turned 
and the door opened when the bell is 
rung. The door is best provided with 
spring hinges to close it, and a weak 
spring may be placed around a section 
of the cord to take up the slack, the 
ends of the spring being attached at 
the proper places on the cord to insure 
doing this. The cord is drawn taut 
when in use. 

Fitting Bearing Adjustments 
Accurately 
Refitting main bearings and connect- 
ing rods sometimes brings the slots in 
the castellated nut out of line with 
the cotter-pin hole in the bolt. The 
safe and sure way is to fit the nut to the 
neir position, rather than to uu 



"dutchmen" in the form of liners. 
Note how far the slot on the nut comes 
out from the hole in the bolt, and dress 
down the flat side of the nut with a 
file. A few rubs with a good file will 
make the nut fit in a workmanlike man- 
ner. — W. H. Thomas, Cedar Rapids, la. 

Wedge-Clamp Jig Helps 
Speed Up Production 

Holes in small, thick pieces must 
be drilled rather than punched for ac- 
curacy, even when produced in large 
numbers. Much of the cost of drilling 
is represented by the time necessary to 
clamp the part securely in the jig, so 
that the holes will be accurately 
placed. The jig illustrated enables the 
piece to be inserted as rapidly as in 
a punch-press die. In the piece to be 
drilled, the dimension to be made ac- 
curate was that between the two small 
holes, the center hole being left rough. 
Instead of having an ordinary jig, 
where the part must be laid between 
gauge pins and lifted out vertically 
when it is finished, the piece is mere- 
ly shoved in on a flat surface against 
stop pins, and is clamped down by a 
lever operating a wedge-shaped plug 
which fits the center hole. The lever 




The Method otCUrapiB(Emplortd Enable! UicOpir- 

aior to Icurt and ^cmare the Piece Much If ate 

Sapidly Than In tta* Conmntlonal Jis 

can be operated by the left hand as the 
drill-press lever is worked with the 
right. — John Havekost, New Yofk 



Automatic Shut-Off for Pilling Cans or Buckets 

By J. C. WINTERBURN 



MANY gallons of gasoline and oil 
are wasted because cans are filled 
too full, and overflow. It is not diffi- 
cult to make a link motion to operate 
the valve, which will save both the 
liquid sometimes wasted and the time 
and care constantly required to keep 
from wasting more. 

The valve is an ordinary globe, or 
pressure, valve, the stem of which 
has had its threads Bled down smooth, 
handle removed, and packing re- 
newed. In place of the handle is 
fastened an ad- 
justable link, 
which consists of 
3 bolt with flat 
head, screwed 
into a threaded 
tube which is also 
flattened and 
drilled at the oth- 
er end. The other 
link is made of a 
stiff scrap of sheet 
steel, shaped as 
shown ; one end is 
fastened to a coil 
spring, and from 
the other a cord or 
wire e'xt e n d s 
down to the 
hinged platform, 
on which the can 
to be fi 1 1 e d is 
placed. Any number of hooks or 
nails may be provided on which to 
hang the springs, each one corre- 
sponding to a certain number of gal- 
lons of the liquid to be drawn. The 
position of these hooks can best be 
found by experiment, pouring a meas- 
ured amount of liquid into the can, 
and then finding the point where the 
spring must be attached to make the 
valve close as soon as that amount of 
liquid is in the can. 

The action is as follows : Place the 
empty can in position, and attach the 
spring to the proper hook, thus open- 
ing the valve. No more attention is 
then required; whenever the proper 
amount of liquid has flowed out, its 




Height, It* 



weight pulling on the cord overcomes 
the pull of the spring, straightens out 
the toggle joint formed by the links, 
and thus closes the valve. Before 
removing the filled can, the spring 
must of course be detached from the 
hook ; the weight of the platform is 
then sufficient to hold the valve closed. 
Several points must be borne in 
mind when proportioning the various 
parts : 

The lower end of the coid should 
be attached much farther from the 
hinge on the plat- 
form than the up- 
per end is from 
the link pivot, so 
as to reduce the 
amount of motion 
of the platform ; 
otherwise too 
large a funnel will 
be required, or the 
liquid may spill. 

The lever to 
which the spring 
i.s attached should 
be made ton^, as 
shown, and a long 
spring .should be 
used, but weak 
and fl e X i b 1 e 
cnoupli so that it 
will have to be 
ag tbE v.ive strctcbcd in at- 

taching it to any of the hooks. If this 
suggestion is followed, and the link is 
shaped so that the end to which the 
cord is attached makes an angle of 
about 45° with the cord, then the valve 
will close suddenly as soon as the 
proper weight is reached by the liquid 
in the can. Otherwise, as the platform 
swings down, the increase of the lever 
arm A, tending to close the valve sud- 
denly, will be overcome by the in- 
creased pull of the spring, and the 
valve will close only partly until suffi- 
cient liquid flows in to close it entirely. 
The length of the adjustable link 
must be made such that the valve will 
be closed tight as the end of the lav.^ 
link strikes \\ve. s\a^ \i\oO«- 
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Timesaving Device to Open and 
Close Cellar Windows 

When the coal bin in the cellar is 
well filled with coal, it is often trouble- 
some to get at the cellar window above 




A Vci7 Si 



in a thi Window o 



[or Opaninj uui 
r the Coal Bin 



in order to close it. A number of de- 
vices for controlling such a window 
from a distance have been made and 
described, but most of them have the 
disadvantage of being either too com- 
plicated or too inconvenient in use. 

The one here illustrated is made 
from three pulleys, a cord with a han- 
dle on its end, and an old piece of 
strap iron. The cord is fastened, as 
shown, to the spring latch usually 
found on cellar windows, and extends 
at an angle toward the place from 
which the window is to be controlled. 
As will be seen, a pull on the handle 
first unlatches the window, then pulls 
it open, and holds it so by means of 
thf ciitch and the knot in the string. 
When the window is to be closed, the 
cord is relea.'^ed, and the window slams 
shut. If the hinges work hard, or the 
window is too light to latch itself with- 
<mt pressure, a weight may be attached 
to the inner side of the window. 

Clogged Spout Readily Cleaned 

with Hose 
If the spout leading down from the 
eaves trough becomes clogged with 
leaves, and a water hose is handy with 
sufficient pressure, the pipe may be eas- 
ily cleaned oat thus: Remove the 



-nozzle from the hose, and insert the 
hose at the top of the clogged pipe 
spout. Turn on the water, and as the 
dirt is driven out at the top or bottom, 
work the hose down until the pipe is 
clean. — James H. Beebee, Rochester, 
New York. 

Car Leaving Garage Automatically 
Gives Warning 

The plan of having an electric auto- 
mobile horn placed in the entrance of 
a garage to notify pedestrians that a 
car is about to cross the sidewalk is 
not a new one, but the operation of the 
horn usually depends on the memory of 
an employe. Link motions for doing 
this automatically can, of course, be 
built in many different ways, but are 
likely to' give trouble from being too 
complicated, from failure to work at 
the right time, or a possibility of work- 
ing at the wrong time. 

In the illustration, a long lever is set 
into the cement floor across the garage 
exit, having underneath it a strong 
spring, so that it cannot be depressed 
by the weight of a man anywhere upon 
it, or by the weight of a car, except as 
a wheel crosses its outer end. The 
end near the hinge is sunk flush with 
the floor. A simple link motion pushes 
a button which connects the horn either 
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A WeU-Arr*Dccd and StiDnclr Supported PlMT 

Lcnr Htkii Priciicablt in Automatic Aman- 

miBI tor th* Cin(t Entrance 

to a battery of dry cells, or to the 8- 
volt testing mains, which are availaUe 
in many garages. 
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Old Ptiton Used to Polish 
Rebored Cylinders 

When an old automobile or gas- 
engine cylinder has been rebored for 
the use of new pistons, the old pistons 
may be made use of to lap out the 
cylinder before Etting in the new ones. 
Split the old pistons in half, and place 
expanding wire springs on the wrist 
pin, so as to force the halves of the 
piston apart; then work them through 
the cylinder with oil and fine emery, 
finishing with pumice. — H. G. Mc- 
Queen, Dow City, Iowa. 

Removable Heavy Edge 
for the Bench 

The weak part of a carpenter's work- 
bench is the upper edge of the working 
side, particularly where the vise works 
against the side, and the upper part, if 
the bench must also serve as vise jaw. 
The edge wears 
away rapidly, 
and to renew it 
means consider- 
able trouble, 
without the sat- 
isfaction of per- 
manent relief. 

This condition 
is entirely reme- 
died by the solid edge here illustrated. 
A solid piece, made from 4 by 4-in. 
surfaced stock, forms the edge, the side 
and top being either matched into it, 
which is preferable, or simply joined 
onto it. The cleats, or joists, are cut 
off at the corner and mortised into the 
edge, as shown at the right, and the 
edge is fastened to them by spikes, 
having their heads sunk well below the 
surface. The heavy edge stay.i straight 
and true indefinitely, and does not 
work loose, because of its heaviness 
and the fact that the spikes are set 
into the wood at an angle to the di- 
rection of all strains thrown upon it. 
A workbench made of soft wood can 
by this method be provided with a 
hardwood edge, in which case the edge 
piece need be of only 3 by 3-in. stock. 
— Henry Simmons, San Diego, Calif. 





Safety Radial Tether 
for Animals 

To tether a horse or cow so as to 
admit of its having a large feeding 
range, and yet so as to be perfectly 
secure and re- 
quire no atten- 
tion, a pole, 20 
or 30 ft. in 
length, is pivoted 
at one end and 
fitted with an 
iron ring large 
enough to slip 
along from end 
to end. The small 
end of the pole is supported by a light 
metal wheel from some old farm im- 
plement, or a wooden one cut from 
a piece of plank The animal is 
fastened with a halter cham too short 
to get tangled up uith the animal's 
legs. — Joseph G. Allshouse, Vander- 
grift, Pennsylvania. 

To Keep Animals from Molesting 
the Garbage Can 

The refuse pail in the back yard is 
attractive to cats and dogs, and some- 
times to rats. Often the pail is thus 
tipped and the 
refuse spread on 
the ground. The 
contrivance illus- 
trated remedies 
this condition. 
The pail is 
placed near a 
clothes post or 
fence ; a narrow 
strip is hinged to 
the post, level 
with the top of 
the pail. A second strip is hinged 
above the first at about the angle 
shown. 

When both str'ps are down, the up- 
per one falls and rests on the lower, 
checking it from being raised unless 
the upper one is first raised. To re- 
lease the pail, raise the upper strip ; 
then raise the lower strip to eix^i.t«- *A>»^ 
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Self-Raising Box Bottom Aids 
in Obtaining Contents 

Many people are now u*ing wood to 
save coal. One family eliminated the 
back-breaking job of picking sticks oat 




two or more of these on branches of 
the supply pipe. This shuts off all 
water from entering the house, and 
allows the water in the pipes to drain 
out entirely except for a few sections. 
Flush the toilet and open the sink fau- 
cets and there then remains only the 
mater n the aier trap or U-shaped 

ection ot p pe h ch prevent sewer 
ga irom entering the house. With 
rag *oak up all the ater n the toilet 
bu I and pour nto t 1 qt, of kero- 

ene Y h 000"! a eal for sewer gas. 
The a e n the a nk a'^hbowl, and 
1 tub trap annot be so easily re- 
ed hut b pour ng i qt of kerosene 
the k dra n the ater is car- 
r d T ^rd the o 1 lett n the trap. For 
tc e unt I a e the water coni- 

an r the ater department turn 

1 e ater at the curb 



of the boiiom of the w-x-d box by put- 
ting in a ie^f-ra'sing boito:r. for the 
box. Four springs were fo:::-.d ar.d 
r.tted one in each corner, hold-r.g v.p 

ir.. Whcr woi-d is placed in the K^x. 
its Weight forces dow:i the n:ovay.e 
boi'on:. When the wood is r.car'y 
used, the springs raise the las; sticks 
u;j ?;■ that they can be o":':ai::ed w::h- 
-■i: crest etion. The san:e arrav.ge- 
rr.tr.'. cc"'d V- used or. any ches: or box 
where S":pl:ts. such as gra::'.. too'.?. 
'jT :'.■.:'.. are kep: in a deep 'vx, thus 
r-.ak:::sr it easy to get at the contents. 

Draining JMpes in an Unoccupied 
House for the Winter 

When a house stat-.ds unoccupied 
durirt: the winter, it is necessary to 
sec that the w.uer is drair.eJ from 
the pipes as much as pos-iiWe. to pre- 
vent free:-i!'g ;i::J caiissiig cracks in th.e 
pipes as'.d littings. .\iiy house owner 
can do this for himself, and save the 
phiinhcr's bill, if he imderstands the 
piping system First tuni the shul- 
iiff valve on the supply pipe Mhcre it 
vntvnt the btntse ; sometimes then %ie 



Moving a Crippled Automobile 
Single>Handed 

A piece of timber, fastened with 
ropes to the rear hubs of an automo- 
bile, is a great help when it must be 
moved by hand, and by one man only. 
I: the transmission mechanism is not 
i::;ured, :he easiest way to propel the 
car is o::er. by the use of the starting 
crank. Put the car in low gear, and 
relieve the compression by opening pet 
Ctvks or rer-ioving spark plugs. With 
the t-,:"bcr behind, to keep the car from 




Slop Blwk Uak 

slipping back, the job will then loie 
most of its difficalty.— Bonar W. Bal- 
four, St. Catharines, Ont. 



Inexpensive Belt Sander Made from a Lathe 

er HARUE CARVER 



Wood SnrfscM 



A SERVICEABLE belt machine for 
sanding wood surfaces caa be 
very easily rigged up from material 
about the shop, in 
connection with a 
woodworking or high- 
speed lathe. Build up 
four solid wood pul- 
leys with 8-in. faces and 
id-in, diameters, turn 
them in the lathe and 
give them a very slight 
crown to make the belt 
run smoother; too 
much crown will be 
injurious to the belt. 
Rig up the pulleys 
somewhat as shown in 
the drawing, center- 
ing or • in the lathe on a firmly held 
arbor, and mounting the other three on 
shafts which may be made of iron pipe. 
Turn and file a true journal surface on 
the pipe, and pour a babbitt bushing in 
the pulleys^ provide grooves in either 
the pipe or the babbitt to carry oil. If 
the shafts are supported as shown, the 
belt can be removed without taking the 
shafts out; if this feature is not de- 
sired, however, greater strength will 
be secured by supporting the shaft on 
both sides of the pulley. 

The garnet-paper belt used for such 
a machine comes in 50-yd. rolls, and 
costs about $5 for the 6-in, width, 
which is the best for the purpose. 
Grade No. 1^^ is best for general work. 
To prepare the belt, cut it to the 
proper length, so that the ends just 
meet when stretched over the pul- 
leys. Then spread glue over the pa- 
per on the smooth side, near the 
joint ; first splice it with a piece of cloth 
about 1 in. wide, and then with one 
about 3 in. wide. Lay a piece of pa- 
per over each side to prevent the 
glue from sticking, and clamp, placing 
a small board on each side next to the 
paper. With a sander of this kind it 
has been found that the best speed 
is about 8,500 ft. per minute. The 
cone pulley of the lathe will usually 
allow for proper speed. 



In operating the sander, the work 
is adjusted at such a height as to leave 
about 1 m between the surface to be 
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Hn be Quickly Dcctttd Smooth with > Belt Stailtr 
Operated from Ihe Lathe 

sanded and the belt. The machine 
is then started and the belt pressed 
down to the surface with a float, sim- 
ilar in size and appearance to an ordi- 
nary blackboard eraser, or with a 
roller, which can be made to suit the 
operator and the class of work to be 
done. In factory-made machines the 
adjustment for height is made by an 
easily adjusted platform, upon which 
the work rests. A sliding arrange- 
ment also allows the work to be 
moved to and from the operator as 
it is being sanded, It is quite trouble- 
some to rig up such a device, how- 
ever, and a table will usually serve 
for flat pieces, especially if it is set 
upon a low platform as illustrated. 
The sliding mechanism consists sim- 
ply of two sets of tongue-and-groove 
joints, fastened at right angles to the 
belt. In case table tops are to lie 
sanded, the assembled table can be 
placed upon the sliding platform. For 
irregular work the operator can usual- 
ly place some kind of support to serve 
the particular case. Small work can 
be handled on a block which may he 
mounted just above the lathe, the 
block being detachable if desired, so 
as not to interfere with the use of the 
lathe. 

The upper pulleys mav. of course, 
be omitted, hut tKt 4,44^4 <iaw*«ei.- 
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ience and safety, which ihey provide 

I by getting the returning belt up out 
of the way. amply justify the trouble 
[of providing them. 

Outside Cistern Pump Operated 

from the Kitchen 

In using this peculiarly arranged 

pump, the housewife Hirns a handle in 
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the kitchen, and the water is delivered 
into the sink, although the pump is 
entirely outside the house. A chain 
pump is used, with the shaft length- 
ened to extend through the house wall, 
and a pipe from the pump spout also 
runs into the house, being set to slope 
slightly so that the water will flow free- 
ly, — Allen P. DeLong, Tarkio, Mo. 

Emergency Fuse Repair 

Often a fuse of the ordinary tubular 
kind, on either house-lighting circuits 
or automobile wiring, will be found to 
have blown out, when no new fuse of 
the proper size is at hand to replace it. 
In order to avoid interruption of serv- 
ice, or putting the car out of commis- 
sion, many persons simply twist a piece 
of copper wire around the terminals 
on the fuse block, thus leaving the cir- 
cuit without protection. This might do 
for an emergency, Init is a dangerous 
practice, chiefly because it tempts one 
to forget to obtain a new fuse as soon 
86 possible, A better way is to wrap 
the blown-out fu.se with tin foil, such 
ts is used for wrapping chewing gnm 

id tobacco, and insert the hue aa be- 



fore. If no more tin foil is used than I 
is necessary to lit tightly around the ) 
fuse, its electrical conductivity will be f 
low enough to give some degree of | 
protection to the circuit until a new | 
fuse can be obtained. 

Using Fountain-Pcn Filler 
to Fill Ruling Pens 
A cleaner and quicker method of fill- 
ing ruling pens than the usual one is 
as follows: Remove the usual ink-liot- 
tlc stopper: get a cork to fit the bottle 
and bore a hole through it, large 
iiiough to hold tightly a fountain-pen 
hller or eye dropper. When necessary 
to fill the instruments, the ink is drawn 
up in the filler and applied. 

Motorcycle Back Rest 
to Carry Camera 
When carrying on a motorcycle 
some object, such as a camera, which ■ 
may be injured by an excessive jar, it f 
will be found uiicful to have some ar> j 
rangement by which the vibration due I 
to the engine can be minimized. One j 
motorcyclist did this by luiilding a hol- 
low back rest, as shown in the illiu- ■ 
tration, thus making the one device 
serve two purposes. The miiterial used 
was wood, with some simple upholstery 
in front, shaped lo fit the rider's back, i 
The wooden j 
box is mounted I 
on spring rods, ' 
' jj' I and attached to 

k-| the .saddle. 




which of course should receive less vt- \ 
bration than any other part of the ma- 1 
chine. — John Kakcrbcck, New Vortt, I 
New Yorfc " 
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Making Drill Jigs of Cement 
Where a number of similar large 
castings are to be drilled, a cheap and 
satisfactory jig can often be made of 
concrete. Steel bushings may be im- 
bedded in it to guide the drills, and 
handles, hinges, or other parts may lit- 
made of steel, as necessary. The con- 
crete may be easily molded into shape; 
Illich would he expensive to make of 
in.— Iri R. Hicks. Centralia, III. 
V 



How to Do Miter-Box Work 
without a Miter Box 




TWhen a few milcr joints have U< 

be made on screen bead coves, or other 
small moldings, 
nd a miter box 
Is not at hand, 
trouble can be 
a\ oided by draw- 
mg a straight 
line on the work- 
bench or saw- 
buck, with two 
lines running 
through it at the 
45" angles. Lay the work with one 
edge along the long line, holding it 
down with one hand, sight along the 
saw. and make the cut. On account of 
the saw being so close to the pencil 

Kes. it is not difhcnlt to keep the saw 
alinement. 
inverting a Passenger Automobile 
into Delivery Car 

A local garage rcctnty modified a 
used five-passenger automobile to meet 
the needs of a grocer by simple altera- 
tons to the body, without disturbing 
^Jhe gasoline tank or front seat, or al- 
^^nng the chassis. The upholstering 
^^Bd rear seat were removed, and a d-fl 
^^Ktion of the sheet metal in the bark 
was cut away, down to the car frame. 
A substantial step of wood, with sheet- 
iron hangers, was placed at the rear en- 
? to the car, and a box for needed 
jpis was placed on one running board. 
nth the flooring evened up where the 
i»v^, awl a guard built in 



front of the cut-out section 


of the rear. 


to keep the mertrhandise from falling 


.^^^X 


h 


^^^PW™1lr-^" ^^^^^'W^^'- 


;^^^^^fej^^'^^|P^fe 


^^le^s^^^^^ss^^^h^^ei^ 



By SUghiW Aliering ihc Body of an Old Tourlnt 

Cir, It wi* Traniformcd into ■ ConvcniCDl 

Delivery C»f lor ■ Gtocet 

out, the transformed car was of ample 
capacity, and convenient for the speedy 
loading up and removal of numerous 
small packages of groceries. The cost 
of this job is only a small part of what 
a delivery-car body would cost, and no 
expert workman is required to make 
the change. — G. A, Luers, Washington, 
District of Columbia. 

Soap Dish Made from End Cap 
of Roofing Rolls 
An excellent .soap dish, which costs 
nothing and can be obtained with 
scarcely any labor save that of nailing 
it up, is made from one of the pressed- 
steel caps with which the ends of rolls 
of roofing are usually provided. All 
that is necessary to make it ready for 
use is to bend over a portion of the 
rim at right angles to the main part, 
and to nail this to the wall. In barns, 




garages, sheds, and many other places, 
these soap dishes will be found very 
useful. 
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Gas Water Heater Controlled 
by Electricity 

The control system for a hot-water 
heater, shown in Fig. 1, can be made 




by anyone having a fair knowledge of 
electrical experimenting, and will save 
much annoyance. The system makes 
use of a hot-water tank such as is often 
built into kitchen ranges, and an ordi- 
nary gas water heater. The electrical 
apparatus consists of four push but- 
tons, two dry cells, a small thermostat, 
and a gas valve opened and closed by 
electromagnets. The operation of the 
valve is shown in detail in Fig. 2. 
When current flows through the coil at 
the right, the valve is pulled open. Just 
before the downward motion of the 
core inside this coil is completed, how- 
ever, the circuit through it is broken 
by the cessation of contact between 
the long lever and the brass contact 
spring, so that no current is used ex- 
cept during the 
actual opening 
of the valve. 
The electro- 
magnet at the 
left in the same 
way closes the 
valve whenever 
current flows 
through it 
The two circuits, or three wires, 
leading Irom the valv«, are connected 




as shown, to buttons, batteries, and 
thermostat. The buttons may be 
placed anywhere about the house ; any 
number of pairs of them may be con- 
nected in parallel, and the valve op- 
erated from any of these points. Press- 
ing the white button opens the valve, 
and pressing the black one closes it. 
The thermostat should be set so that 
it will close the valve-closing circuit 
automatically if the temperature of the 
tank is allowed to rise to a dangerous 
point. A pilot light is kept burning at 
all times in the heater, just high 
enough so that the gas from the main 
pipe will ignite when turned on. 

There must be sufhcient friction in 
the valve mechanism to hold the valve 
closed, or gas may leak into the burners. 

Quickly Made Gas Burner 
for Kitchen Range 
Select a piece of I'/^-in. pipe, as long 
as the fire box of the range, bore and 
tap a hole for %-in. pipe at the center, 
as shown in the diagram, and close the 
ends with caps or by shrinking disks 
into them. Drill 

three rows of f — ^SiST 1 

holes, .about =tej^^^^^ 
%j-m, m diam- (— ->- iobvkw 
eter and about ' ^ ■- n "■■ ■■ . f"T> 

V2 in. apart, in JSsFbS^-^ 
the top side of ' , rr-T- ■ . V 1" 



^ 



■■1-. 



the 1^-in. pipe. I'"' 
Let the %-in. 
pipe be long enough to extend from the 
center of the fire box to the outside of 
the back of the stove. This burner is 
to be hung from the grate, while the 
%-in. feed pipe is to pass through a 
hole drilled through the back of the ash 
pit. The small %-in. or ^-in. pipe is 
to be inserted into the feed pipe about 
2 in. ; about 1 in. from the end of each 
pipe drill a Ma'i"- hole for a pin to 
hold them together. In the end of 
the small feed pipe a plug must be in- 
serted, with a hole of proper size, 
which will be from ^g in. to %3 iiL, 
depending on the quality and pressure 
of the gas to be used. The mixer a 
completed by slipping a metal wubcr 
over the saaXX feed pipe, to be pUo 
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short distance from the end of the arge 
pipe so as to adjust the flow 0£ air 
drawn into it. A rubber hose con- 
nects the other end of the small feed 
pipe to the gas cock. This burner has 
been found to be quite satisfactory. If 
the fire box is filled with porous fire 
bricks, a very efficient heating arrange- 
ment is the result. Whenever desired, 
coal or wood may be burned without 
disturbing the burner, and gas may be 
used at the same time. 



Renewing Valve Guides 
in Auto Engines 

When the valve-guide bushing in the 
cylinder becomes badly worn and has 
to be replaced, it is not always desir- 
able to put the car or truck into the 
repair shop or to tear down the engine 
to replace it. A handy device for tak- 
ing out and replacing the worn guide 
bushing can be made by using a rod 
threaded at one end to fit the spark- 
plug thread in the valve cap, and long 
enough to force the guide out. As the 
spark-plug thread is standard, the same 
size rod will do for different engines. 
To force the worn guide out, screw the 
rod down by the use of the two lock 
nuts. To insert the new guide, a 
bolt is made which will pass down 
through the guide. The lower end of 
the bolt is threaded up far enough so 
that the guide may be forced in place 
by turning a nut. The head of the 
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The Valw Guide is Pressed into or Out of the 
Cylinder by Turning a Nut 

bolt, with a flat washer underneath, 
takes the pressure which is required 
to force the guide into place. 



Safety Tool Extracts Particles 
from the Eye 

Mechanics, particularly ironworkers, 
are continually getting small particles 
of steel, sawdust, or other substance 




This Easily Made Tool Extracts Particles from 
the Eye Quickly and Safely 

in their eyes. These foreign bodies 
are usually removed with a toothpick 
or match that has been sharpened to 
a point — a very dangerous instrument 
in unskilled hands. The illustration 
shows a safe and convenient instru- 
ment for this purpose. It is made of 
tool steel ; the handle end is hardened 
and magnetized. On the other end a 
horsehair is securely fastened with a 
silk thread, which is then given a coat 
of shellac to prevent the knot from un- 
tying. For convenience and protection, 
the instrument is screwed into a case 
made of mild steel. 

If the particle in the eye is iron or 
steel, the magnetized end will often re- 
move it. If not. it can be loosened 
with the horsehair without danger of 
injuring the eyeball. If, however, the 
particle is so deeply imbedded that it 
does not readily respond to either treat- 
ment, a surgeon or eye specialist should 
be consulted immediately : indeed it is 
best to have medical attention if the 
wound is at all serious. — M. L. Low- 
rey, Livermore, Calif. 



CI For tables of sufficient size, white 
porcelain door knobs can be used for 
sliding casters, by boring out the leg, 
inserting the stem of the knob, and 
fastening with a screw tK5:c^^^?^ *^^ 
side. 



i 



POPULAR MECHANICS 



Making Use of Old Rectangular 

Oilcans 

Many handy articles can be easily 
and quickly made from empty 5-gaI. 




oil tins, as shown herewith. Edges at 
cuts may be bent over double where 
desired, to give round edges of greater 
strength. In drip pans, the screw cap 
of the can forms a convenient drain. 

Railing Protects Young Pigs 
from being Crushed 

Every farrowing pen should have a 
rail near the wall to prevent the sow 
from crushing the new-born pigs when 
she lies down. Planks are often used 
for this purpose, but a rail is better 
for the reason that the attendant can 
help the little fellows out when they 
get trapped behind the sow. The il- 




lustration shows how the rail is held 
out 6 in. from the wall and 8 in. up 
from the Boor, by brackets. Bolts pass 



through both the rait, the bracket and 
the wall. Like all fittings about a hog 
pen, the rail should be made very 
strong.— Charles L. Beckwith, New 
London, Conn. 

Steam Jet to Thaw Frozen 
Water Pipes 

A cold snap which caught New York 
last winter without sufticient coal to 
keep warm, played havoc with the 
plumbing fixtures in all parts of the 
city. The plumbers were kept busy 
day and night repairing the burst pipes 
and thawing out those which had man- 
aged to withstand the pressure from 
within. One plumber in the Brooklyn 
section speeded up his work by the use 
of steam from the heating systems for 
thawing out the frozen pipes. In many 
instances, it was found that, in order 
to conserve coal, tenants had shut off 
the steam on the top floors, leaving 
them without sufficient heat to keep 
the plumbing from freezing. 

When this was the case, and other 
conditions permitted, operations were 
begun by shutting off all the steam ra- 
diators in the house except the one in 
the room where the fixtures were 
frozen. From this, the air valve was 
removed, and a short piece of %-in. 
pipe screwed in its place. A rubber 
hose of sufficient length to reach to the 
bathtub and other fixtures was slipped 
over the iron nipple. Steam, at about 
S-lb. pressure, was then turned on all 
the exposed plumbing fixtures, warm- 
ing them up sufficiently to melt what 
ice they contained. Drain traps were 
thawed by means of the steam, and 
drained of water. Then the jet was 
turned into the drain pipe, provision 
against its return into the room being 
made by holding wet rags over all 
openings. 

The result was that the whole length 
of drain pipe extending through the 
pipe gallery became heated and acted 
as a radiator, warming up the water 
pipes within a comparatively short 
space of time. Usually the cold-wattf 
pipe would thaw first, the boM 
pipe giving the greatest troidilr 
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such cases, the cold water was often 
turned off in the cellar, the pipes 
drained and the steam jet atUched to 
the cold-water faucet in the bathroom. 
On opening the cold-water faucet in 
the laundry in the cellar, the steam 
would soon make its way to this out- 
let, Again a section of rubber tubing 
was used, this time to connect the cold- 
water faucet with the hot-water faucet 
in the laundry tubs, and so turn the 
jet of steam in under the ice. The 
steam was gradually forced to work its 
iway back upstairs by opening the hot- 
' " iter faucets on the successive floors, 
losing them as soon as the water wa^ 
'i blown out and steam began to come. 
It was only in rare cases that the ice 
resisted this treatment for more than 
10 to 15 minutes. — E. F. Haliock, 

IBoWyn, N. Y. 
' Using High-Speed Steel 
[or Hand Punches 
It waS' found in a machine shop that 
rtain hand punches, broaches, and 
wifts gave much better service if made 
of high-speed steel. The objection to 
this was that they could not be struck 
_ with a steel ham- 
mer, being so 
hard that they 
soon ruined the 
hammer. Worse 
yet, particles of 
the hard steel 
were continually 
breaking off, fly- 
ing with great 
force, and fre- 
quently imbed- 
in the workman's 
Consequently, copper 
or brass hammers were used, until 
(he expedient was discovered of grind- 
ing the upper end of these tools round, 
and shrinking on a soft steel cap or 
"lead. The cap being of soft steel, an 
jrdinary steel hammer can be used 
^thout danger. These tools give long 
^frvice. and for many classes of work 
are found to be more economical than 
the ordinary carbon-steel tools. — M. L. 
;$4 Lifs Angeles, Calif. 




Concrete Ventilating System 
for Stable 

Fresh air may be carried into a cow 
stable and delivered directly in front of 
the cows' noses through a concrete con- 




duit under llie center feed alley. It 
must be constructed so as to be easily 
cleaned, and it must be kept dry. 

The air flue, shown in the illu-stra- 
tion, is 30 in. wide and 30 in. deep, 
with a curved surface. It is covered 
with a board walk that extends the 
whole length of the feed alley. The 
boards are supported by crosspieces of 
2 by 4-in. timber, placed 2 ft. apart. 
with the ends resting on the edges of 
the concrete conduit. This leaves an 
opening for the intake of fresh air, 4 
in. high, on each side of the board walk, 
thus providing about 160 sq. in. of ven- 
tilation opening for each cow. Small 
wooden blocks, nailed to the undersides 
of the 2 by 4-in, crosspieces, prevent 
the board walk from slipping down into 
the air duct. The walk is made in sec- 
tions, 12 ft. long, and may be laid over 
against the mangers to give easy access 
to the conduit at cleaning time. 

The amount of air admitted into the 
conduit is regulated by round wooden 
dampers that may be operated to close 
or partly close either end of the con- 
duit, according to the strength or di- 
rection of the wind. — H, A. Shearer, 
Chicago, 111, 

CSteel running in steel should be hard- 
ened; cast iron running in cast iron, 
or mild steel in mild steel, ts bad me- 
chanical practice. 
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Ratchet Brace Remodeled for Work 
in Cramped Spaces 

The plan illustrated has been devised 
to handle the job of boring holes in 




"Tlsbl PlacM" 

close quarters, such as between two 
beams. Any ordinary brace with a 
ratchet can be adapted as described. 
The frame is cut with a hacksaw, at 
A. The wooden grip B is removed, 
and the corners at C, D, and E are 
straightened. Next bore a hole at F, 
in which to fit the short stem GA 
which was cut off. In operation, pres- 
sure is applied at F. On the forward 
stroke the lever revolves the drill bit, 
and on the backward stroke it slides 
with the ratchet. — Frank Barretta, 
Tenafly, N. J. 

Holder and Plck-Up Tool 

for Cotter Pins 

In automobile and tractor work, it 

is often necessary to insert cotter pins 

in places where there is scarcely room 

for a man's hand. The small instru- 
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Wirt Farm a Randy Cotttr-Plii Boldai 



ment illustrated has been found very 
usefai for this purpose, as it holds the 



cotter pins firmly, and can be made 
long enough to reach into the most dif- 
ficult place. It can also be used to pick 
up cotter pins or other small objects 
that have accidentally fallen into the 
crank case or pan. In using this in- 
strument, place the handle end in the 
palm of the hand, and take the copper 
tube between the thumb and first fin- 
ger. By pulling back on the tube, the 
instrument is opened to admit the cot- 
ter ; by releasing it, the cotter is gripped 
tightly. — M, D. Lawrence, Oakland, 
California. 

Switch Reversed by Tilting 
Mercury Cups 

Finish a hardwood block, about Z^ 
by 3^ by 5 in., and bevel the ends as 
shown in the sketch. The angle of the 
bevels should allow the switch to rest 
securely upon either bevel when tilted. 
Secure binding posts at A, B, C, D, E, 
and F, and bore 
two %-in. holes, 
as shown at M, 
about IV3 in. 
deep. Pour melt- 
ed paraffin into 
the holes M un- 
til filled. When 
cool, trim the 
paraffin out with 
a knife, so that 
the sides and 
bottoms of the 
holes are coated 
with a thin shell of paraffin, 
closes the pores of the wood. 

Run iron wires from the binding 
posts to the holes M, as shown in the 
sketch. The wires from B and F- 
should reach the bottom of the holes 
M. The wires from A, C, D. and F 
should be cut off about % in. from the 
bottom of the holes M. When the 
block is placed upon a table in the po- 
sition shown in the sketch, pour suffi- 
cient mercury into the holes M so that 
the ends of the wires from A, C. D, 
and F are about \^ in. from the siB' 
face of the mercury. Pour about % JB. 
of kerosene or machine oil upon As 
mercury. Now plug up each bol ^ 





This 
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with tightly fitting stoppers to prevent 
S])illitig the oil or mercury, should the 
block be upsel by accident. Tlie oil 
w-iil prevent dangerous sparking if a 
large amount of current is flowing in 
the circuit when the switch is opened. 
When the switch is tilted to the 
right, contat's will be made between 
B and C and £ and F. When tilted to 
the left. A and B and D and R will 

lake contact. When the binding posts 
and F are connected to one wire, 

id C and D to the other, a double- 
pole reversing switch results. In an 
emergency the mercury may be re- 
placed by salt water. However, for a 
permanent switch, mercury is much 
better, — j. Garrett Kemp. Stillwater, 
Oklahoma. 

I One-Piece Pipe Wrench 

W Made from Bar Steel 

1^ A pipe wrench which will grip firm- 
ly a piece of heavy pipe can be made 
in an emergency from a single bar of 
tool steel. Simply anneal the bar, file 
iDtches in it with a three-cornered file 
1 teeth, bend it to an angle about 
e the one shown, harden the bar, and 
mper it so that a smooth file 
be steel just slightly. The length of 
toothed portion will depend on 




what range of pipe sizes is to be 
handled. — L. M. Hinrichs, St, Louis, 
^^issDttri. 

H^owdered graphite, shaken up in a 
^Kqairt can with kerosene, is useful in 
Inhricating the springs of an automo- 
bile. The mixture is squirted along the 
edges of the springs. 



Bit Brace Makes Excellent 
Handle for Tool Box 



^H 



Every mechanic's tool chest contains 
a bit brace, and it can readily be kept 




for Hit Tool 



in the chest in such a way as to form 
a convenient handle for the chest, 
which will not wear out or come off. 
The illustration shows a suggested ar- 
rangement. When the brace is to be 
used, it is withdrawn from the chest 
by turning the button which holds the 
chuck in place; the other end of the 
brace then pulls out of the hollowed- 
out block of wood in which it rests. 
— ^Everctt Black, New York, N. Y. 

Digging Holes in Dry Ground 
with a Hose 
When a small hole must be sunk 
deeply into dry. sun-baked ground, as 
for chicken-yard po.sts. or for goal 
posts, or backstops, for athletic fields, 
the best tool is a hose with water at 
RO-lb. pressure, or more, such as is 
available in most cities. With a noz- 
zle y^ in, in diameter, a hole. 6 ft. deep, 
was dug in three minutes, and only 9 
gal, of water were used. For deep 
holes, the nozzle may be wired to a 
stick so as to be sure it points straight 
downward. 






HiU 



7 Xiade 






S. T 





V ■ mm -^ 



^ _ , 










.,i:_ - -' 






fl.1 . 



Aw'TT-" ',■"■-«, * -'■ ■ TT.' "-.*".. ^ V 



. L IL... 



^t- nrues n 



' •..-.. 



. .I.'- ;^ 




r«i 




r . 



V.-- 



^ > 



or -t 



-"CC 



_ 1 1 



^'A •"*• 



"K 



-- >-«^ >w*i:.LV>. 



AT Tu 






- - — ly rr: u>ed. It 

. : 1 r.vtr :: sheet mct- 

-: t :: "^'-.izT :< 3,zZ3,c^cd 

Trt :tr. c^r. be ceir.ented 

isk. -w^r.ich co:i>t5iutes 
r. :r.\:k white shellac. If 
tjo thin, it can be rcad- 
Vy igT.iting a small por- 



POPULAR MECHANICS 



tion of it with a lighted match, and 
thereby burning out some of the alco- 
hol. A cement thus prepared is im- 
pervious to oil and ordinary alkalies. 
The oiler is filled by running oil from 
the can into the hole in the cover disk, 
without removing the cover. The oil 
seeps down through the felt and lu- 
bricates the bearing, but dust and grit 
are excluded. The bearings of a pol- 
ishing lathe, on which an abrasive dust 
was used, were equipped as above de- 
scribed, and their operation has been 
altogether satisfactory. — O. C. Rich- 
ards, St, Louis, Mo, 

Locating Bolt Holes Where Scriber 
cannot be Used 
Where a bolt must pass through two 
pieces of metal separated by an air 
space, it is often difficult to mark the 
location of one 
hole from the 
other, in the 
case illustrated, 
where the base 
of a motor was 
to be bolted 
down, the me- 
chanic, finding it impossible to use a 
scriber or a center punch in the ordi- 
nary way, turned up a bushing and 
used a small center punch made of drill 
rod to locate the center of the hole. — 
Joe W, Romig. Allentown, Pa, 

Calculating Belt Lengths 
for Splicing 
When changing machine speeds it 
becomes necessary to change the length 
of the belt. To figure how much belt- 
ing to cut out or add, subtract the 
diameter of the smaller pulley from 
that of the larger one, divide by two, 
and multiply the result by three. This 
gives the length of the piece to be cut 
out, or to be added. Stated another 
way, multiply half the difference in 
diameters by three. If both pulleys are 
changed, the rule is applied twice, once 
for each change. This rule is for open 
belts, though it is also fairly close for 
ciDSMd belts. 




Cotter-Pin Extractor Has 

Hammer Built In 

This simple tool is a welcome addi- 
tion to the average mechanic's tool kit. 




tntlf T0B«h« 

It is made from good machine-steel rod, 
and the hook end is thoroughly case- 
hardened and tempered. If the range 
of work done is wide, two or three sizes 
can be made. — Chas. H. Willey, Con- 
cord, N. H. 

Moving a Lathe Easily 

with Hand Trucks 

The usual way of moving an engine 

lathe around the shop is to place planks 

and pipe rollers under it and shift it 




7 the U>« of Two Hand Trucks and ■ Pew Hlnutei 

of Three or Four Men'* Time, the Lathe 

can be Quickly Moved 

along, but an easier and quicker meth- 
od is to use a two-wheeled hand truck 
under each end, and lift the lathe just 
enough to clear the floor. While one 
or two helpers steady it because of its 
being top-heavy, it can be wheeled 
along the floor with scarcely any stops. 
Progress will be considerably more 
rapid than when using rollers. — H, S, 
Rich, CroTowft'l, Cowci, 
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Clamp Holds Work Down 
on Top of Bench 

This simple type of bench clamp, or 
holdfast, is constructed from stock that 




Thii Type of Bench Clamp Is Very Uieful for 
Holding Irregular Object! 

can be found around the shop. A T'Jj-in- 
bolt has its head cut off and a slot cut 
in the body to take the clamping bar, 
which is made of ^\ by %-in. stock. 
One end of the bar is bent around a 
small rod and riveted ; the rod is then 
removed, and the hole tapped out for a 
•'s-in. bolt. A long strip of \<2 hy 
1 ^ j-in. bar stock, set into the bench and 
fastened with screws, has holes drilled 
and tapped at convenient intervals to 
receive the bench clamp. The long 
bar may also be placed underneath the 
bench top. so that screws will not be 
necessary to take the pull. 



Headrest for Auto Creeper 
Made from Inner Tube 

Crecj)ers with solid cushions usually 
became covered with dirt and oil that 
falls d(jwn on them when in use under 
rars. 'i'his dirt gets into the worker's 




An Old Inner Tube Forma a Cuthion for a Creeper 
Which is Easily Cleaned of Grease and Dirt 

hair and scalp, and can only be re- 
moved with great difficulty. Old in- 
iicr tubes are plentiful, and one can be 



put to good use in making a headrest 
which is easily cleaned. Two blocks, 6 
in. high, form the sides, and a shelf 
bracket acts as a brace. Stretch the 
tubes around the frame, and reinforce. 
if found desirable, by placing a screen- 
door spring under it. — ^J. H. Shadek, 
Oradell, N. J. 



Running Board on Automobile 
Strengthened by Brace 

Many drivers of light cars load down 
their running boards with boxes, stor- 
age batteries, camping equipment, 
etc., without much thought of the fact 
that the running board is not built to 
take this extra load. It may be readily 
strengthened, how^ever, by the addition 
of a brace such as illustrated. The di- 
mensions given are suitable for many 
light-weight cars, but can be modified 
when necessary. The brace is hunq: 
from the frame of the car, and will help 

2 ROUND inONx 




A Wooden Brace Suspended from the Frame 
Strengthens the Running Board 

materially where extra loads are car- 
ried. — S. J. Forsyth, Syracuse, N. Y. 



Threading Die Made 
from a Nut 

A nut which has a well-cut thread 
can be transformed into a die bv filinir 
four or five notches in the threads of 
the nut with a round or three-cornered 
file, backing off the cutting edges witli 
a larger round file, and then hardening 
the improvised die. The notches can 
be cut more effectively with a drill 
press if one is available ; first screw a 
threaded stud into the nut. and then 
drill small holes around the circum- 
ference of the stud, half in the stud and 
half in the nut. Remove the stud and 
touch up the holes with a file. If the 
stud sticks in the nut, it can be loos- 
ened by drilling a hole through its 
center. — ^T. T. Smith, St. Louis, Mo. 




Auxiliary Oil Burners in a Hot-Air Furnace 



(^V furnace heated four rooms on the 
'" first floor and five rooms on the 
cond floor. Coal was scarce, and had 
to be obtained in 100-lb. lots, on the go- 
get-it plan, and drawn on a sled. When the 
furnace was banked, or kept low, it was im- 

B possible to heat all the house. One room 
aa the second floor was rented to a couple, 
lltd the wife 
Ed 



J the 
room must be 
comfortable 
from 6:30 to 
9; 30. To place 
an oil stove in 
this room 
meant the 
burning of un- 
necessary oil 
by the occupant of the room, and much 
running up and downstairs with oil or 
oil stove; so a plan was contrived to take 
the chill from the room without building 
n large furnace fire, or going to the sec- 
ond floor. The same plan remedied the 
diflnciilty experienced in heating the par- 
lor on the first floor when the wind was 
blowing in such a way as to produce this 
trouble. 

A drop pipe was added to each service 
pipe of trie furnace, with attachments 
fur hooking the oil stove in the bottom of 
the vertical pipe. A damper was placed 
in the upper end of this pipe section, to 
hf closed when the oil stove was not burn- 
ing. In the morning, at the required 
lime, we went to the basement, and, turn- 



GIFFORD 

ing the damper, lighted the stove; with 
the damper in the supply pipe from the 
furnace closed, the heat from the oil stove 
healed the room occupied by the couple 
in a short time. The stove was extin- 
guished at the proper lime, and the same 
plan was followed in the afternoon, and 
for the parlor when occasion required. 
With a low or 




>anls. Besides, 

he heater remoi 

n the room wht 

Howe 



It saves running to 
the rooms to look 
after the stove and 
annoying the occu- 
t is much nicer to have 
d from si^ht. instead of 
e one is sitting, 
easons when no fire is 
kept in the furnace are the best times to 
feel the great advantage of this plan, One 
can take the chill from a room at any 
time, just as though the furnace were 
working. One may warm any single 
room, or several, one after another, with 
the same oil stove; if two or more must 
be heated at the same time, the same num- 
ber of oil stoves will be required. Even 
where there are a number of such rooms, 
several stoves in the basement will be 
found more economical than burning 
coal, as they can be turned off any time. 
Where gas is available, especially natu- 
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naaai m^^ w±?s H^c pis = good workiiig 
;rier- A c^iil i: jice wis jc: in the 
lOLLksKSifx. i: is=«:^eai ihe feed wkkz 
.■Mv zti-.-n ■- i^ared Om io'JI«n. I also 
iii -.^A I'-.-la^ clea=*i eact week, ia- 

-le iif fi-nrj. £:-««-er, wii mad* ia 



:-— ^i' r;-- :-_ - -j =*ces»arT :o iiTe 
— < Ti-T-zre -f Kea.3:- oi- i=d »ir e.tactl> 
rufit :: «- ttrfect co=i:=i::o=. U too 
==^ ;-I :* ai:^"ec. - =o: or.Iy -Kzsiei 
'■.'. %'. ;hi: !:=«. -=: :: alio deposits soot 
'■=. -Jut ■:'::I«r r^:«*, «q that even with a 
><rfscr drt arter the *oor has been de- 
;>:-«:tfi th-rs is a jrea; I;si of cea; cr.;:! 
tit "-** ire clea^e^i. The ?:ar. by whi<:n 
a -■tar!j t«r;ict £re in fecared is th;i: 
Zitz iT'-irf. nhe- the £res are p=; ojt 
i-.r the zi^h:. i ^et^or.iliy irjj.ec; eich 
'-.•-^L^-. £= 1 *he=ever soot is foysd in the 
'.i\^i I hiTc the 5r«iEan brush them. A; 
e-sry-re diilrkes this ;ob. it being io hot. 
dirty, and disagreeable, the firemen sooti 
%-.: " -Aitchir.g the fires much more 
c'.-.it.y. ir.d, seeing the benefits in j-er- 
i--jT.\. comfort derived from clean nre*. 
they have sow entered into the spirit c; 
the th:-^. ard vie with each other in 
gettir.g a: perfect combustion as possible. 
S-n-.m::!g up. as we hare reliable data 
showing o-.:r evapotation of water. I can 
state positively that our saving is at least 
4-; per cent, and am quite sure that 
similar attention to minor things will 
etfect a considerable saving in all steam 
plants. While apparently the percentage 
is small, the actual amount of fuel saved 
is quite large. — M. L. Lowrey, Liver- 
more. Calif. 



Lubricatine I^tton Kiu 
on V-Type &igincs 

In the modem \'-i,vpe high-speed en- 



are ver\' small. 



; the cylindi 
the proper lubri- 
cation of the pis- 
ton pin is a diffi- 
cult matter and 
has given consid- 
crable trouble, 
especially with 
aluminum pistons. 
Because the cyl- 
inders are placed 
at an angle, the 
oil is drained to 

ihe lower side, and the pin bearing re- 
ceives less oil than in the vertical types. 
The bearings are alio imall, dae to the 
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small eytinders, which leiuls to increase 
the difficulty of proper lubrication. 

This trouble has been overcome, in one 
of the famous foreign aeroiilane engines, 
ill a very simple manner. The same 

■tlioi! has since been used on several 
aillomobile engines with entire success. 

groove is cut from bearing to bearing 

the top side of the piston, as shown in 
illtisiraiion. The oil collects in the 
groove, and drains into the piston- pin 
bearings. The depth of the groove in 
the jiiston deijentls upon the thickness of 
ihc piston at that point, and care must be 
taken that the wall is not weakened too 
much.— S. E. Gibl.s, Urbana, 111. 

Bench Grinder or Pohshing Head 
m Made from Old Piston 



PIJ A badly worn piston from an old gas 
or automobile engine can easily be made 
Into a bench grinder or polisher. The 
piston-pin bearings are best fitted with a 
brass or bronze 




b u s h i 
bearing 



g. or 



be 



Moving Heavy Stones into Place 
on a Wall 

In moving heavy stones to the lop of 
wall, a low truck or barrow was used 
I a broad pbnk, which formed an in- 
ine and had at 



its upper 


end a 




which 


the upper 


wheels 


could rest. 


The 


truck, carrying a 


heavy sion 


e, was 


pushed U| 


the 


plank, un 


I the 



wheels fell into 



the 



the 




poured with bab- 
bitt around the 
shaft. The belt 
pulley, being 
placed inside the 
piston, is sur- 
rounded by the 
piston wall, form- 
in g a splendid 
belt guard. The 
grease cup, 
mounted as shown, furnishes lubrication. 
and the oil or grease should be distrib- 
uted by means of grooves cut in the shaft. 
Emery or polishing wheels may be 
mounted on one or both ends of the shaft, 
which is held in place by collars with set- 
screws. The piston may be bolted either 
to the bench, or to a special stand made 
f -iW it. The stand should, however, be 
.„■ stiff to withstand the high speeds 
t which these tools are run. 

Keep the Coal Wet 
I One way of saving coal, which is widely 
nown but not so widely practiced, is by 
iMping it wet. It is found by tests, that 
|0U vrhich is kept exposed to the air, 
_.s a consirfernhle percentage of its fuel 
line by gradual oxidation. This can be 
eiiminateo hy keeping the coal under 
water, or it can be reduced very largely 
hy keeping the coal wet. — John J. Spautd- 
— — ^..^ OWOj 



groove ; 
handles could 
then be lifted so as to slide the stone off 
onto the wall, without danger of sliding 
back down the incline, and without the 
necessity of placing any blocks bacit of 
the truck wheel. As the placing of such 
blocks would require the labor of an 
extra man or boy, considerable expense 
was saved by this arrangement. — J. G, 
Allshonse, \'andergrifi, I'a. 



Wood Box Built into Wall 
of Kitchen 

Carrying wood into the kitchen for use 
in the range is one of the chores which 
nearly every 
farmer's boy 




objects m the kitchen A better and 
cleaner way is shown in the sketch. 
The wood box is built into the wall the 
wood is thrown in from the outside, and 
can be lifted out by opening another door 
on the inside. The outer door should 
be fitted quite closely, and may be packed 
with felt, or several thicknesses of cloth, 
in order to keep out the cold air. The 
"dead air" in the wood box will then form 
a good heat insulator, — P. T. Hines, Ra- 
leigh, N. C. 
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Poultry Feeder Places Pood for Chicks 
Out of Hens' Reach 
The chicken feeder here shown is de- 
signed to place the proper amount of 
grain within reach of the young chicks, 




u lta« GTODnd 
but out of reach of the hens A box in 
ihe botlom of which a slot se\eral inches 
wide, has been made, is inverted and fas- 
tened to stakes driven in the ground so 
that one edge stands just high enough 
to permit the chicks to pass undt.rneath 
The bin placed on top is made from an 
other box, and may have one edge flared 
out as shown, so that the grain can be 
dumped in with less danger of spiUing 
The slot in the roof of the lower box is 
I covered by a board twice as long as the 
:, with a round hole at its center 
s board slides back and forth endways 
the ends of llie bin being cut out to fit 
it. Each time it is shifted over some 
grain is permitted to fall through onto 
the ground. This amount can be adjusted 
[ after some experience by changing tht 
I speed at which (he board is shifted 

The bin is provided with a hinged co\er 
I »o that a'l grain except that which his 
I been dropped on the ground is protected 
lirom the weather. .At night, or in rain> 
i-weathcr, if the pegs are removed from the 
FBtakes and the box dropped to the ground, 
■ the grain fcmaininfc will be protected 
ifrom KctiinK »'«' or fro™ 'he ravages of 
Ijmall prowIcr».~F. W. Vroom, East 



Thermometers Save Cosl ■ 

in Small Plant V 

In a small manufacturing plant it wail 
the night watchman's duly 10 fire the 
boiler and keep the place heated; in order 
to be sure not to have any Freeic-ops. be J 
kept up more steam than was actually 1 
needed. To overcome this wc placed » I 
thermometer at each station where theJ 
watchman had to stop when making hit I 
rounds, so that he could see the actual i 
temperatures, and keep tte various de- 
partments properly heated without waste. 
This eliminated guesswork, and as he did 
not have 'o fire his boiler so often, be 
saved time labor, and an amount of coj, 
that paid many times over, the cott of 
the thermometers. In many smalt plants, 
the only places where a thermomeicr can 
be found are the boiler and engine room. 
and po-isiblv the office. In the oome als<iy 
a small investment in thermometers will 
p3v good dividends in coal saved. " 
Gush Bloomficld. N. J. 

Discarded Circular Saw Forms Loiul 

Bell for Use in Shop 
\ shop which needed a loud bell fof 
iignaimg .mid possessed some old worn' 
out circular saws, made use of the com- 
bination of circumstances by rigging op 
the bell illustrated. A rather powerful 
electric bell furnished the tapper and ibc 
magnet while one of the saws w« 
mounted on a bolt through the center hole; 
to be struck by the tapper. The resul^ 
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lUtomobile-Exhaust Heater Mounted in Floor Register 



I 

^^^BEATERS for automobiles are made 

^^^* in various ways, most of them utilii- 

irg the heat of the exhaust, since this 

h«at is otherwise wasted, and can readily 

be piped to some form of radiator. Not- 

ilhslanding the apparent simplicity of 

tch systems, the manufactured ones are 

'ten fairty expensive, and their installa- 

bn is none too simple. 

On most cars it is possible to cut a rec- 
tangular hole in the floor boards and in- 
stall a small register, such as is used with 
hot-nir furnaces. A radiator can be built 
into the register, as illustrated. The ex- 
haust end of the radiator is plugged with 
a nipple and pipe cap, a number of small 
holes being drilled in the cap to enable the 
gas to escape after having done its work. 
At the intake end of the radiator, some 
form of low-pressure valve should he 
placed. In the one illustrated, a %-in. 
steel rod is bent to form a lever at the 
upper end, the lower end projecting 
through the pipe and carrying a nut and 
a spring to keep the proper tension. The 
valve consists of two thin steel disks with 
an asbestos disk between them, and is 
fastened with a cotter pin in a slot sawed 
in the %-w. rod. The asbestos disk is 
slightly larger than the steel disk. While 
SMch a valve, of course, is not able to 
withstand any considerable pressure, it 
will close the pipe nicely in an installa- 
tion such as this one, 

A cotter pin is placed through the rod, 
just above the pipe, to take the thrust of 
the spring and hold the valve in proper 
pooition. The bent upper end of the rod 
may be sunk into the floor, where it will 
be out of the way but easily turned by a 
touch of the driver's heel. 

The exhaust gas is taken from the main 
exhaust pipe through a flexible metal 
conduit, one end of which is fastened 
into the radiator pipe with a cotter pin, 
and the other similarly fastened into a 
lateral, or "Y," pipe fitting. This fitting 
may be bolted around the exhaust pipe, 
one side of it being cut out go that it can 
he slipped over the pipe, in case the ex- 
haust pipe is so arranged that the fitting 
cannot he readily slipped over its end. 
A hole is made in one side of the exhaust 
pipe where the "Y" is to come. 

The heating efficiency will undoubtedly 
be higher xi the exhaust pipe is lapped be- 
tween the engine and the muffler; this 
may, however, involve some possibility of 
a noisy cxliaust through the radiator. In- 
stalling the Y-fitting beyond the muffler 
[ JhM\ri>9-adrtiMoi«t wtTaniagc (hat less 



1 
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dirt wilt enter the radiator, and that the 
possibility of ils becoming overheated 




Handsaw Pitted with Attachment for Use 
as Square 
A small fitting for a handsaw, that will 
not affect its use for ordinary purposes, 
but will add to 
the general utility 
of the tool, espe- 
cially for quick, 
or rough work, is 
a square fitted^ 



the handle. 



The 



1 c h m e 
made of sheet 
steel, shaped as 
shown, and 
drilled for fasten- 
ing to the wooden 
handle. The ad- 
justment should 




sretL-O 



, arefully to 90°. to insure 
that the square will he useful for the pur- 
pose intended. The practical features of 
this kink will be readily appreciated by 

CPulverized asbestos and plaster of Paris 
in equal parts by weight, and water suffi- 
cient lo make a soft paste, make an effec- 
tive asbestos cemenL 
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Base Knoba or Door Bumpers Put 
to Various Uses 

Base knobs, which may be purchased 
for from 2 to 10 cents each may be used 
for many purposes besides acting as door 






MB Them from UiiHdj V/oodwolt. Are 
tllcful tor Purpoici Such ■■ Thue 

Stops. An ordinary chair may be made 
higher for a child's use by simply screw- 
ing a ktiob into the leg of each chair. A 
novel footrest may be made from the top 
of a discarded organ stool by screwing 
four of these knobs into the underside. 
Small tables may also be made higher by 
this means. — Mrs. Grace E. WUIey, Con- 
cord, N. H. 

Unloading a Heavy Machine 
from a Truck 
A man who had the job of unloading 
heavy machines from a truck was con- 
fronted by the shortage of labor, and em- 
ployed a method which made use of the 
power of the truck for moving machines. 
On backing the truck up against the load- 
ing platform, the machine was moved b^ 
means of levers, so that the base of it 
projected about 10 in. , from the rear end 
of the truck. It was raised slightly, so 




that a roller could be placed under it. 
While a rope and hook then held the 



machine from moving, the truck was 
moved forward a short distance, under 
its own power. It was then gently backed 
against the platform again, the 'machine 
thus moving farther onto the platform, 
and enabling more rollers to be placed 
under it. With the rope shortened, the 
operation was repeated, until the ma- 
chine rested entirely on rollers on the 
platform. By means of a pole, the ma- 
chine was then pushed, a short distance 
at a time, onto the flat car beyond the 
loadmg platform. The process should 
be attempted only by a truck driver who 
IS thoroughly familiar with the clutch ac- 
tion of his truck, as too great a movement 
of the truck might easily prove disastrous 
to the load. 

Lumber-Saving Kink for Making 
Split Patterns 
To make a circular, split pattern, it was 
necessary to cut two semicircular pieces 
of wood. A piece of material was found 
which was suit- 
able, except that 
it was not quite 
twice as long as 
the diameter of 
the circle. The 
diagram shows 
how this stick 
was nevertheless 
used, by sawing it 
at an angle. The 
dotted line shows how much too short 
the stick would have been if it had been 
cut at right angles. — C. W. Thunen, Beni- 
cia. Calif. 



Extinguishing Spontaneotis Fire 
in a Coal Pile 
A large pile of coal was found to be 
on fire, due to spontaneous combustion. 
A hose and water pressure were avail- 
able, but it was found difficult to make 
the water penetrate deeply into the burn- 
ing coal. The difficulty was overcome by 
attaching to the end of the hose a 10-ft. 
length of 1-in. iron pipe. The other end 
of the pipe was thrust into the pile as far 
as possible, and the water turned on. As 
the coal directly in front of the pipe was 
gradually forced away by the water pres- 
sure, the pipe was thrust farther in. Oc- 
casionally a large lump was encountered, 
which would have to be broken by blows 
of the pipe itself acting as a hammer, or 
of a heavy hammer applied to it. After 
driving several holes into the interior ttt 
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(be cos] pile in this way, the fire was founc) 
to be extinguished. — Maury Robinson, 
Paris, Tex. 



■ Sheet-MetaJ Backing Helps When 
Sawing Softer Materials 

When atlenipling lo cut a very brittle 
piece of hard rubber, fiber, or asbestos 
sheeting with a hacksaw, especially if only 
a small vise is available for holding the 
work, it is well to clamp the material be- 
tween two sheets of tin or other thin ma- 
terial. The resulting cut will be true, 
smooth, and firm-edged. This is particu- 
larly helpful in the case of cutting ma- 
terials such as asbestos. 

tl Dissolving Boiler Scale Saves Fuel 
I and Provides More Heat 

I pre means of saving coal, which is ap- 
plicable lo any hot-water healer or steam 
boiler where nard water is used, is that 
of keeping the boiler clear of scale so 
tfaat the heat can reach the water, instead 
of being wasted to a large extent in the 
chimney gases. When starling a fire, if 
a small can of potash, dissolved in about 
a gallon of water, is poured tiita the boiler, 
it will help greatly lo loosen the scale 
as the fire starts to burn. After the 
system has become thoroughly heated up, 

»tbe fire should be allowed to die out and 
4he boiler to cool down. The water is 
iticii drawn off, carrying with it the scale 
which has been removed, and the boiler 
is filled with fresh water and is then 
ready for service. It should be remem- 
bered, however, that there are many kinds 
of boiler scale, depending on the compo- 
sition of the water used, so that the 
Sicacy of this method in any particular 
^ikr can only be ascertained by trial. 

Other kinks which should be remem- 

Kred are to keep the flues clean by fre- 

^nt attention to them, and not to shake 

I hard, as this often causes 

i which are only partly burned to fall 

iugh into the ashes.— F. H. Sidney, 

^pkeficld, Mass. 

Snow Scraper Made from Rake 

i rake in wintertime is almost as use- 
k ai a snow scraper tn summer; there- 
e 3 device which enables the rake to be 
iverted into a snow scraper will prac- 
ally make two tools out of one. This is 
lily done by gelling a l-in. board, about 
* *" ' le, and fastening it onto 



the rake by some such means as is shown 
in the photograph. Strips should be nailed 



ConvccIinE Ihe Rake into ■ 

Snow SQrnpet Bn4bli!i Ifac 

Same Tool lo be UacI the 

Ytir Round for Two Widely 

Dilferent Puipous 



across ihe ends of the board to strengthen 
it. For light snowfalls especially, the 
tool will be found even more useful than 
the ordinary snow shovel.— J. H. Shadek, 
Oradell, N. J. 

Wrench for Setscrews in Dogs 
Attached to Lathe 

A simple addition to the bed of a lathe 
win save time for workers who have fre- 
quent use for dogs of various siies. In 
using this form of wrench, instead of 
holding the work in one hand with the 
dog attached, and tightening or loosen- 
ing the screws with a wrench held in the 
other hand, the work itself forms Ihe 
wrench, and the setscrew head is inserted 
in the tapered slot which grips it like 
a vise. 

The advantages of this form of wrench 
are, of course, that it is always handy 
and never gets lost, that it takes all ordi- 
nary sizes of selscrcw heads used on lathe 





dogs, and that the operation of tighter 
or loosening the dog requires fewer opera 
tions, and therefore less time when this 
form of wrench is provided. 
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Handy Rack Holds Draftsman's 

Tools 

A rack, which will keep most of the 

draftsman's tools safe from being pushed 

ofT the table, is easily made from a single 







Hii Table 



block of wood. The work will, however; 
be much easier if a buzz saw and some 
large auger bits, or an expansion bit, are 
available. The size of the block can be 
varied to take different combinations of 
trianEles, ink bottles, etc. In the rack 
shown, the three circular holes are suit- 
able either for a bottle of ink, or for 
holding such small objects as erasers, 
extra leads, or thumb tacks. Small holes 
beside these are made to hold the ink- 
Lottie stoppers. Any number of semi- 
circular grooves can be made in front; 
if red and black ink, for instance, are both 
used, one groove may be painted black 
and the black penholder used in black 
ink may be kept in it, another groove be- 
ing similarly painted red for the red pen, 
— D, D. Symmes, West Haven, Conn. 

Building Heavy Doors in Place 
Saves Trouble of Hanging 
When heavy barn or outbuilding doors 
are to be hung, many farmers build the 
doors complete and then hang them. It 
is thus often difficult to prevent sagging 
while mounting the hinges. A better way 
is to nail in place the frame for the door, 
the nails being driven in only part way. 
The door planks arc then cut and fitted 
in place, as though they were to be a sta- 
tionary part of the structure. Sufficient 
space must, of course, be left around the 
door openings so that it will swing freely. 
When all the door planks are in place, the 
hinges are attached, and the nails holding 



the frame in place are drawn out, allow- 
ing the door to swing free. Double doors 
may be built in one piece, and sawed in 
two in the middle after the whole door is 
completed. 

StnaU Piece of Glass Is Useful 
in Tool Grinding 
When grinding a tool to a master 
gauge or template, or to cut a standard 
thread, lay on the tool a small piece oi 
window glass, and place the gauge flat 
against the other side of the glass. A 
piece of ^lass, 1 by 2 in., is a great con- 
venience in a mechanic's tool box. To 
prevent cutting of the fingers, the edges 
may be smoothed down with a whetstone. 

Repairing a Pillar with Cement 

A wooden porch pillar, which has 
rotted out at one point, may be repaired 
at a very slight cost, as shown in the 
sketch. First cut out the rotted portion, 
leaving projections on both ends at the 
center of the pillar, as shown. Cut a 
piece of iron pipe, just long enough to 
drive in between the two pieces, and wind 
some stout wire around to act as rein- 
forcement. Then bind a piece of sheet 
iron around the lower segment, extend- 
ing up to within about 2 in. of the upper 
segment, leaving enough space for pour- 
ing cement. Line up the top of the sheet 
iron with the surface of the upper pan 
of the pillar, and pour full of cement. 
After the cement has dried for about 
three days, remove the sheet iron, fill the 
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gap with cement, and trim up defects. If 
the repaired post is repainted, the joints 
will be scarcely noticeable.— E. Stni&pL 
Jersey City, N. J. 



Save Coal by Burning Ashes 

Br P. P. AVERY 



f T is quite well known that when fresh 
* coal exclusively is burned in a large 
stove or furnace, the ashes which are 
shaken down nearly always contain a con- 
siderable proportion of unburned coal or 
coke. Anyone who is careful of the 
amount of coal he uses must lake some 
means of recovering the good coal from 
the ashes, and burning it 
over again. To do this, 
it must be mixed with 
fresh coal, and mixing il 
in the proper proportion 
with a shovel, or with 
several coal hods, is 
sometimes a job which is 
so tedious as to be fre- 
quently neglected, some- 
times to the extent of 
even wasting the partly 
burned coal. 

With this in view, a 
mixing hopper was con- 
Structed in an old 
wooden box. The bot- 
tom of the hopper is 
made to come about 13 
in. from the floor, so that 
a coal hod can be set ■ 

under it; this bottom consists of a valve, 
or slide, made of heavy galvanized 
In it are two rectangular holes, one lor 
each of the two halves into which the 
hopper is divided by a wooden parti- 
tion. One of these openings is made 50 
per cent larger than the other one, be- 
cause it is necessary for best results to 
have a rather greater volume of fresh 
coal than of the partly burned coke. The 
back end of the iron slide is bent down 
slightly, in order to prevent it from slip- 
ping out from the two guides which sup- 
port it at the sides, and the front end is 
shaped to form a handle, cither by bend- 
ing it over, as shown, or by cutting out 
3 hole to fit the hand. Underneath this 

f>an, the front side of the box is cm out 
arge enough to permit the coal hod to 
be pushed in. It is better not to have 
any more of the box open than just what 
is necessary in order to insert the coal 
liod, because the sides of the box are 
effective in keeping the dust confined. 

In using the hopper, the coal is dumped 
or shoveled into one side, and the ashes, 
thoroughly sifted and cleared of clinkers. 
are thrown into the other side. With the 
empty coal hod standing underneath, the 
valve is pulled out and pushed back sev- 
eral times, or until the coal hod is full. 
The fuel will be thoroughly mixed, in the 



proportion which is fi.\cd appro.ximaiely 
by the relative size of the two openings 
in the slide. The exact size of these open- 
ings will, of course, depend somewhat on 
the kind of fuel burned. It will there- 
fore be advisable at first to cut the larger 
of these openings .slij;hily smaller than 
the half of the hopper bottom, so that 
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possible to attaci 
slide a strip of i 
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slight change ii 

size of one opcniiic aiiii ik-creases Hie 

size of the other. 

A good deal will depend, of course, on 
the skill developed in usiiii: ilie mixing 
hopper, as, for instance, the li.iuillins: of 
ihe slide. The mixing will he much more 
thorough if the slide is kepi in mniiou, 
by shaking it back and forth while ihc 
fuel is falling throufih. lU-tter re^ulls 
will often be obtaineil by .'i.rinkliiiir the 
ashes with water: a 5-g.-il. oil or i;-L-oIinf 
can filled with water cnn bo mr>niii,..l on 
a shelf near the hopper, anil a rubber hiise 
then makes this sprinklini,' verv ensv. 
The partition should be bnilt a few inches 
higher than the sides of the l".x. so as 
to make il less likclv thai strav lumps of 
fuel will fall into the wrong side of the 
hopper. Cy this thorough mixioij, in 
the proper proportion, of fresh cn.nl and 
partly burned ashes, the weekly cnal con- 
sumption of an ordinary kitchen range. 
carefully measured, was reduced from 
14'^ hods a week to 10 bod-;, the amoi'"* 
of cooking and heating being the s' 
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The mixture is especially useful for 
banked fires in cold weather, which need 
not be very hot, but must last through 
the night. 

Swivel Chair Made fTOm Wagon- 
Wheel Fellies 
A useful and not ungraceful swivel 
chair was made by removing the broken 




— jkcn. Tbi( Chait was Cob> 
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legs of an old chair and mounting the 
good portion on a base made from two 
pieces of wagon-wheel fellies. An iron 
bar, 1 in. in diameter, was threaded and 
made to work easily through a threaded 
hole in the fellies, strengthened by the 
addition of a metal blade on top. On the 
bottom of the chair seat, two wooden 
strips were fastened with screws, at right 
angles to each other, crossing in the cen- 
ter. The end of the iron rod, sharpened 
to a square point, was driven into a ta- 
pered hole in this center, and was braced 
by two iron strips, tapped out to take the 
thread on the bar, screwed into position 
as shown, and fastened with screws. — 
Charles Black, Jr., Hightstown, N. j. 

Lever-and-Fulcnim Snow Shovel Makes 
Heavy Shoveling Easy 

For heavy snowfalls a hand-derrick 
shovel gives the user a great advantage 
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over the old-style shovel. Simply mount 
ori a sled an upright frame made of 2 by 
4-tn. lumber; upon this as a pivot, a pair 
of handles is bolted, to which is attached 
an ordinary shovel. The upright frame 
is 24 in. high, and it also swings, on the 
two bolts at the bottom. The width of 
the sled is 12 in. The sled is made ot 
two pieces of 2 by 4-in. timber, with 
lighter pieces nailed across. The handles 
are 5 ft. long, or more; three braces 
hold them secure for heavy lifting. Large 
screws fasten the handles to the triangu- 
lar-shaped pieces, and bolts hold the 
shovel to the handles. At the rear the 
handles are 2 ft. apart and taper to 3 in. 
apart in front. — F. E. Brimmer, Dalton, 
New York. 

Push Button Locked against Interference 
by Children 
Many small boys take pleasure in un- 
screwing covers from electric push but- 
tons, often losing or disconnecting parts 
of them. The illustration shows how they 
may be protected against interference by 

anyone who does 

not understand 
the method of 
opening them. 
Unscrew the cov- 
er or cap, and de- 
termine the thick- 
ness of the base, 
which carries the 
thread; then re- 
place the cap and 
bore a hole, just 
large enough to 
lake an ordinary brass pin, through the 
cover and the base. Unscrew the cover, 
and enlarge the inner part of the hole, in 
both base and cover, so as to take a lock 
pin made of wire, about % in. in diameter. 
The lock pin should work quite freely in 
this hole. Now insert the lock pin in the 
base and hold it in place with a piece of 
paper or a key, until the cover is screwed 
on. After the cover is screwed clear into 
place, the lock pin will drop, preventing 
the cover from again being removed until 
the lock pin is released by upward pres- 
sure of a common pin through the small 
hole. 

Renewing Old Electricians* Tape 

Electricians' tape which has been used, 
or has dried, can have its stickiness re- 
stored by immersing in strong hot soap- 
suds, and leaving until the solution hu 
penetrated. It a then taken oat ud 
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hung up to dry, being rolled up as soon 
as it reaches the required stage of "sticki- 
ness." — Fred C. David, St. Joseph, Mo. 

Using Soft-Coal Screenings 
with Anthracite 

The following idea may be of benefit to 
many householders who have only a 
small amount of anthracite on hand: 

First, secure a load or two of soft- 
coal screenings. No, 1 grade if possible. 
Second, sift all the refuse from cooking 
stove and furnace, and after picking out 
the slate and clinkers, mix an equal 
amount of the screenings with the sifted 
cinders (not the fine ash), and use the 
mixture m the furnace. If the soft coal 
is a noncaking fuel, it will neither harden 
over nor clinker, and practically all the 
anthracite as well as the screenings will 
be consumed; furthermore it will give a 
lasting fire. 

Using cinders alone with anthracite 
makes a dirty fire with lots of clinkers, 
and I have found from experience thai 
when cinders are used with anthracite 
alone, it requires quite a few siftings to 
consume even the first cinders used. No 
doubt this is the reason for the great 
waste of cinders in private houses. The 
mixture of cinders and screenings makes 
a great deal less smoke than the best grade 
ofsoft-coal lump. This is no doubt due 
to the fact that the anthracite cinders 
are of practically the same composition 
as coke; that is to say, nearly pure car- 
bon.— James E. Noble. Portsmouth, Ont. 



Breastplate for Brace and Bit 

When using a brace and bit, or a hand 
drill, on a job which requires consider- 
a b 1 e pressure, a 
large surface by 
which the pres- 
sure can be ap- 
plied will make 
L the job much 
easier. The end 
of a common tin 
can, nailed to a 
u n d wooden 
disk about 10 in. 
in diameter, forms 
a handy device 
for this purpose. By placing the end 
of the brace inside of the can and the 
disk against the operator'a body, consid- 
erable pressure ii applied quite easily. — 
A. M. Fairfield, St. Marys, Kan. 





Sandpaper Held Firmly on Block 
by Its Tapered Shape 
A neat form of sandpiper block has i 
two sides slightly out of parallel, one i 
them having a 
slot into which 
the edges of the 
piece of sandpa- 
per are folded. 
The paper will he 
clamped quite < x 
tightly by pushing t v \^ 
it toward the 
larger end of the 
block, or instantly 

released by pulling it toward the small 
end. In using the block, if it is held with 
the small end toward the workman, the 
index finger resting on the large end, 
there will be no tendency of the paper to 
slip out of place. Blocks embodying this 
principle can, of course, be made of 
various shapes, and with corners curved 
off to any radius to fit fillets in the wood 
to be sanded. — Henry Wedde, Chicago, 



Using a Barrel as a House Trap 
When difficulty is encountered in rid- 
ding a place of mice by the ordinary meth- 
ods, try this one: Get a fairly tight bar- 
rel and bore a hole near the bottom to 
serve as an entrance. Throw into the 
barrel a quantity of shavings, or any ma- 
terial that would be useful to the mice in 
forming nests. Add some grain to serve 
as an additional attraction, and then cover 
with a piece of wood. Let the barrel re- 
main in a place infested with mice for a 
week or ten days. At the end of this 
time numbers of the creatures will have 
taken up their abode in ihe barrel, and 
be busy nest making. Then stop up the 
hole in the bottom with a cork or wood 
ping of proper size. lift up the cover of 
the barrel a little, and pour in water until 
there is sufficient to drown the occupants. 
The trap may be emptied and. after dry- 
ing, set up again. In this way a locality 
is soon cleared of mice. — S. Leonard Ras- 
tin, Bournemouth, Eng. 



Pinch Bar Made from Buggy Axle 
When an old buggy is thi 



the 



crap heap, its axle can be made by any 
blacksmith into a handy and durable pinch 
bar or crowbar. The size and weight of 
the axle make it well adapted to this pur- 
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Convenient Rack for Rubber 
Gum and Fabric 




Vukanizers will find this rack 
lent and practical. It keeps the repair 
stock clean, and permits several men to 
work at the same 
table without in- 
terfering with 
each other. The 
wooden frame, 
made to hold sev- 
eral rolls of gum 
and fabric, re- 
volves on a stand 
fastened to the 
table. It can be 
turned in any di- 
rection, to accom- 
modate workmen 
at the opposite 
ends of the table. 
The frame ts of 
himhcr. 4 in. wide, with holes bored 
through the sides to hold the rolls. The 
rack revolves on a piece of half-inch pipe, 
threa<led on one end to fit a flange, which 
is screwed to the center of the table. On 
the bottom of the rack another flange is 
Bcrewed, in which the pipe should turn 
easily. 

On the ends of the rack may he hung 
knivfs, rollers, stitchers, scissors, etc., 
Ihiis keeping the table clear of working 
tools and altiiwing more table space. The 
entire contrivance is so simple that any 
vulciuiirer ciin easily construct one. 

Screwdriver Handle Made of Dust Cap 
from Tire Valve 

rewdriv-cr handle is made 
lust cap, such as used on 
e valves. .\ piece of hard 
I into the cap as tightly as 
possible, a rivet is then driven through, 
near the upper 
end, to prevent 
the wood from 
I the 



a screwdriver. The dust cap fonns a 
durable handle and ferrule in one piece, 
and has the additional advantage that it 
is ,of distinctive appearance, and is so 
made that a very firm grip can be taken 
upon it with the hand. 

Partitioning Off a Room 
to Save Heat and Coal 
In very cold weather, it mav help 
greatly to save coal if the expedient is 
adopted of hanging curtains across a large 
room, so as to confine the heat of the stove 
or radiator to the part of the room actu- 
ally required for use. The curtains may 
consist of blankets hung on a wire. A 
space of, say, two feet may be left be- 
tween them and the ceiling for ventilation, 
without impairing greatly the efficiency as 
a coal saver. — Eric Warren, Corpus 
Christi, Tex. 

Clamping Block for Filing 
Scr^>er Blades 
Scraper blades are awkward to file, 
unless a special vise adapted for such 
work is at hand. If merely put into the 
ordinary vise it is necessary to let the 
blade stick out so far, in order to permit 
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cap. 



nd 



hole 



rilled in 
the wood at the 
open end. some- 
what smaller than 
the round rod 
which forms the 
blade. The latter, which may be a piece 
of drill rod H to Ms in. in diam- 
eter, should be beveled off to a chisel 
edge, driven into the handle, and then 
ground to the proper shape for use as 



the file 



to be 



ked at the 
proper angle, that 
the blade bends at 
every stroke. This 
is not much bet- 
tered even by 
supporting it by 
two pieces 



of boa 



for 




though the blade 

then does not 

bend, the opera-_ 

tion of clamping is made awkward, and 

the blade is still in a vertical position, 

which lends itself badly to the filing of a 

The filing block shown in the illustra- 
tion, made in a few minutes from scraps, 
grasps the blade firmly just back of the 
cutting edge and holds it in an inclined 
posiiioi which makes it possible to hold 
the file level. It is made by simply rip- 
ping diagonally a block of 3 by 4-in. 
stock, beveling off the upper portion of 
the front piece, as shown, and connect- 
ing the two by countersunk screws, placed 
near the bottom end, which are screwed 
in tight enough to hold the scraper blade 
while filing. ^Heniy Simon, Lanuia 
Beach, Calil 
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Keeping Collapsible Tubes Inverted 
Prevents Contents Drying Out 

Paint, tooth paste, or other materials 
kept in collapsible tubes, will sometimes 
separate, and the oil will squeeze from 
[he tube first, leaving the remaining sub- 
stance dry. After each time of using. 
it will be more drv than before, and the 
last of il may be too dry to be squeezed 
from the tube. This occurs because the 
solid matter sinks to the bottom, and may 
be remedied by keeping the tube in an 
inverted position. To facilitate this, make 
a small hole in a wooden block, into which 
the cap of the tube can be pressed, the 
block serving as a base or holder for the 
tube. If the cap is sufficiently tight in the 
block, the latlcr will also be of use in 



Making Special Angles and Curves 
for Drafting Jobs 

Draftsmen who often have occasion to 
draw certain curves or angles will save 
time and work bv cutting their own ir- 
regular curves and angles out of sheet 
celluloid, fiber, or hard robber, using a 
pattern of heavy paper pasted to the ma- 
terial as a guide, cutting with a scroll saw, 
and smoothing the edges with a fine file. 
Often a standard angle or curve can be 
altered very easily to the required pattern. 
—J. Horace Van Nice, Chicago, III. 

»A Handy Wire Hook for Carrying 
Window Panes 
Carrying a pane of glass is a job which. 
although apparently easy, causes much 
loss of temper. If the pane is wrapped 

with paper, there 

is often danger 
that it will slip 
out of the hand 
and fall. If it is 
not wrapped, the 
edges are likely to 
cut the hand. One 

himself with an 

old glove, and a 

piece of st i f f 

inside of a 

long, heavy cloth- 

rered rubber tubing, will find the 

jKciilty prac.ically solved. The 

1 shown in the illustration, and 
is held from lipping out by a 
t pressure of the thumb. — Henry W. 
Milwaukee, Wis, 




Signboard Shows Where Workman 
is to be Found 

large mill install-d 
shop 2 signboard 




taehed 



utside 




shop door, having 
painted upon it the names of the various 
departments in the mill where electrical 
work frequently had to be done. In from 
of each was drilled a small hole in which 
could be inserted a plug hanging by a 
string from a nail in the door casing. 
When the electrician left his shop, he 
simply inserted the plug in the proper 
hole, which notified callers immediately 
of his whereabouts. Parlies calling him 
by telephone and receiving no answer 
could call the department opposite his 
shop and inquire where the electrician 
was, the question being answered by a 
glance at the board on the door. 

A small piece of slate was inserted in 
the board below the painted letters, and a 
plug hole was also made beside this slate. 
When going to a place not covered by the 
painted signs, the electrician noted this on 
the slate with a piece of chalk, and in- 
serted the plug o-,iposile it. The plug was 
provided with a conspicuous while head 
made of an old porcelain insulator, and 
was hung by a cord from a nail in the 
casing, near the door knob, Thus the 
door could not be opened without remov- 
ing the plug from the hole, and there was 
no danger of the electrician reluming 
without indicating it by removing the 
plug. This idea could be made use of by 

many tradesmen. ■ •^-~-»— *- "^ 

Passaic, N. J, 



- Frederic Doremus, 



:i'4ii() 
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Cloting Cast-Iron Pipe Ends 

without a Plug 

When making some changes to a water 
system in a country town, it became nec- 
essary to cut out several lengths of 12- 

in. cast-iron pipe. 

i^^ ^^^ P^P^ ^"^s on 
the remaining 
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pipes therefore 
had to be plugged 
at once, and it de- 
veloped that there 
were no plugs of 
proper size on 
hand. The fore- 
man hunted up a piece of %-in. sheet- 
iron plate, and cut out several circles on 
a lathe; he also cut an equal number of 
short pieces from one end of the removed 
pipe. Placing the iron disk and short 
piece of pipe in a pipe hub, he calked 
in several strands of oakum, soaked in 
one of the iron-cement mixtures which 
arc for sale, and on top of this he poured 
in melted lead to the top of the hub. 
When the lead cooled, it was well calked 
in. All the joints so made were found to 
be water-tight, and nearly as easy to re- 
move as the regular plugs. This was done 
by cutting out the short pipe ends with a 
hammer and cold chisel. No trouble was 
experienced with ends splitting from the 
j)ressure caused by the lead calking, nor 
did the joint leak through the oakum. 



Compressing Spring Wire While Bending 
Preserves Strength 

In making forming dies for bending 
sj)ring brass wire, it is usually found im- 
practical to bend the wire to a very short 
radius, because the wire cither breaks at 
this point during the forming, or is so 

weakened that it 
breaks afterward, 
while in use. Very 
successful results in 
the way of bending 
wire to a short radius 
have been obtained by 
I compressing the bend 
at the time it is being 
made, so that the wire is shortened, rather 
than lengthened, and the metal is made 
more compact. In the example illus- 
trated, brass wire is being formed into a 
garter, and the bend is compressed by the 
jaws A. and forced with considerable 
pressure against the fixed pin B. The 
vcork is prevented from slipping away 
^ B by being bent around the square 




form C. A wire garter formed in this 
way was used steadily for two years, 
without breaking, showing that the wire 
at the sharp bend had not been appre- 
ciably weakened. 



Chamois-Skin Gasoline Filter 
Avoids Carburetor Troubles 

A permanent filter in the gasoline line 
of an automobile will tend to minimize 
sediment and water in the gasoline sup- 
ply. Two brass disks, a circular piece of 
chamois, and two 
brass screws are yiy.f, 

all that is needed. 
The disks are cut 
to 3V4-in. outside 
diameter, and re- 
cessed out on the 
inside to about 
2V^ in. in diam- 
eter. The depth 
of the recess need 

not be more than % in. in each disk. This 
filter, if kept clean and tight, is a posi- 
tive assurance against water and dirt get- 
ting in the carburetor. — Peter J. M. Clutc, 
Schenectady, N. Y. 
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Lubricated Varnish Eliminates Trouble 
with Sliding Drawers 

To make bureau drawers and other 
wood surfaces slide easier, add a table- 
spoonful of powdered graphite to a pint 
of shellac varnish ; stir well to mix it, and 
apply with a brush; dry 4 to 10 hours be- 
fore using. One coat is usually enoui^h. 
— E. L. Howard, Springfield, Ohio. 
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Tool for Lifting Rocker Arms 
on Overhead- Valve Engines 

A very convenient tool for releasing 
the push rods on overhead-valve engines 
is shown in the 
sketch. The tool is 
made from a piece 
of hard wood, or 
metal, with a 
round rod riveted 
securely and bent 
as shown. By pull- 
ing upon the lever, 
the valve is moved downward, compress- 
ing the spring until the rear end of the 
rocker is clear of the push rod, which ii 
then removed. — Charles Stuart, DaBai^ 
Texas. 
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Renewing Enlarged Orifice 
in Burner 

he burner orifice on a blowtorch bc- 
enlarged that it would not bum 
ilb a hot blue flame, but with a sooty 
low flame, with raw gasoline spurting 
it'at times. It was impossible to obtain 
lOthcr burner. As a temporary repair, 
needle valve was removed, and the 
._jinc lube turned oflF with a pipe wrench. 
With a ball-pecn machinists' hammer, sev- 
eral light blows were struck on the soft 
bronze burner, which completely closed 
the orifice. The needle valve was turned 
lliack in place just tight enough to pierce 
i|trougb the bronze, making a new orifice 
Enich smaller than before. After reas- 
wnbling the torch it burned perfectly. 
Tt has been in daily use for a month since 
and continues to work well. When 
the burner becomes enlarged again, the 
repairing process can be repeated. — John 
'.¥. Robinson, Hillsdale. Mich. 
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iventing Nails from Splitting Wood 

When nails have to be driven into a 
ccc of wood which is so thin or narrow 
that there is danger 
of splitting, (his 
danger may be 
much reduced by 
providirig nails 
with a chisel point 
such as is used on 
railroad spikes. To 
avoid splitting ties, 
a railroad spike al- 
Ijrs has a chisel edge and is used with 
n chisel edge bid parallel to the rails. 
across the grain of the tie. Small 
may be sharpened this way by 
iitying them on the sharp edge of an 
anvil, or other heavy steel block, and 
striking a heavy blow with a hammer, 
which will cut off the old point of the nail. 
and flatten the end to the shape desired. 
If the flattened end is too wide, it may be 
dressed nff with a file.— Walter L. Morri- 
son, Croiicr, N. Mc:^. 

Desk Drawers Made of Bread Pans 

^ In remodeling an office desk, new 

rrs were made of ordinary bread 

One end was finished off flush by 

ins of a wooden wedge, to which a 

e-boml and handle were attached, 

wers slide easily, being supported 

n of the pan, and are not diflicult 

• !).—£. g. Tctzlaff. Cicero, 111. 




Frame Holds Oilcan and Tilts 
for Pouring 

Anyone who has tried to pour oil from 
a square can, especially when the can is 
full, will recognize at once the 
ncss of the frame shown in the 
panying photograph. 

The picture was taker 
frame tilted, but the can is 
its center of gravity 
slightly back of the 
fulcrum, so that as 
soon as the handle I 
is released, the frame | 
swings back 
upright position. The | 
piece across the fron 
prevents the frame 
from swinging be- 
yond the perpen- 
dicular position. 

By the use of _ 

this arrangement, one may hold a recep- 
tacle in the left hand close to the spout, 
tilt the frame with the right hand, and 
pour as fast or slowly as desired without 
danger of spilling oil on the floor. Vari- 
ous methods of clamping the can will oc- 
cur to the maker, to prevent it from slip- 
ping out when nearly empty and turned 
almost upside down. — Harvey Mead, 
Scranton, Pa. 

Divided Window Shades Permit 
Pine Adjustment of Light 
The device of us 
by side, on a widt 
one, is useful in 
a number of 
places; es]iecially 
in the sick room 
it will often allow 
sunlight to enter 
a room from 
which it would 
otherwise be ex- 
cluded because it 
might shine too 
directly on the 
patient's eyes. In 
many shops and 
drafting rooms, 
also, the device 
will pay for itself 
in the conven- 
ience which it brings. When both shades 
are to be raised or lowered at once, no 
extra time is required, as one hand can 
be used on each shade.— R. Lee Sharpc, 
Carrollton, Ga, 
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A Durable Hingeless Field Gate 

All field gates should be made higher 
ihan the fence, because restless animals 
try the gate in preference to the fence. 




tuBS Open c 

Where the gale does not have to be 
opened very often, the sketch shows a 
construction which is more durable and 
often more convenient than hinges. To 
open this Rale, the end at the right is 
lifted from ihe bar between the two posts, 
on which it rests, and is slid along, rest- 
ing on the cross bar at the other end of 
the gale, nntil the cleat across the center 
of the gate lonchcs this cross bar. The 
R.iic is ihcn almost balanced or supported 
at its center and can be swung around at 
right angles with very little exertion. 
This cross bar, on which it is swung, is 
securely fastened to two posts set at an 
angle of 45 \ as shown. 

Any shocks which may come to the 
gate structure, such as by animals run- 
ning against it, arc taken by these up- 
right posts direct, instead of through 
hinges. The posts should therefore be 
set firmly i" concrete. A gate with four 
bars will be sufTicicnt for dairy cows; 
where hogs or horses are pastured, the 
pale shoul.l have five bars. For hogs, 
there should be a pole or bar of some 
kind under the gate, partly buried in the 
ground, or better, a sill of cement. .\ 
good width for such a gate is 14 ft. clear, 
or 15 ft. total length of gate. A block, at 
ihe extreme right end of the gate bar 
which rests on the bar between the posts, 
will eliminale any danger of the gate be- 
ing pushed open by animals. — Herbert A, 
Shearer, Chicago, 111. 

CTo prevent a round-head bolt from 
turning in wood or metal, drive a prick 
punch, close to the edge, through the 
head and hold the punch while turning 



Grooved PuUey Hade of Barral Heads 

It was desired to drive a small emery 
wheel by a round belt from the flywheel 
of a gasoline engine, whose speed was 
only about one-eighth of the speed de- 
sired for the emery wheel. A large sheave 
was, therefore, required for attachment 
to the flywheel. To make this sheave, two 
l6-in, barrel heads were used, placing 
ihem together so that the beveled edges 
flared outward, and the grain of the two 
pieces was at right angles to each other. 
Ihc two barrel heads were fastened to- 
gether firmly with glue and screws, and 
were clipped to the arms of the flywheel, 
a large hole being made in the center of 
the sheave for the engine shaft and gov- 
cmor. The sheave was centered bv 
measuring, and making equal, distance's 
from several points on the edge of the 
sheave to the outer circumference of the 
flywheel. 

Chuck Holds Auto Timers 
for Refinishing 
The inner surface on automobile timers 
wears quite rapidly, and after the car 
has run 3,000 or 4,000 miles, it is often 
so uneven that the roller does not make 
good contact, but jumps from one high 
spot to the next, causing the engine lo 
miss fire. These timers are not expen- 
sive, and are often thrown away without 
any attempt to resurface the part, largelv 
because the terminal screws on the timer 
case make it a difficult object to hold in 
the lathe chuck. Confronted, however. 
with the present scarcity of materials 
and parts, one shop has made from cast 
iron a jig, or special chuck, into which the 
timer fits, the jig being then held in the 
lathe chuck. The slot m the piece of iron 
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gives it sufficient elasticity to grip (he 
timer firmly when screwed op is (he 
chuck. A universal chuck must not kc 
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kS. because the outer surface of the 

mer varies considerably; the part must 

! centered with reference to the metal 

"■contact surface under the terminal screws. 



Emergency Kepair lor a Crankshaft 
with a Cracked Web 

rankshaft of one ot the pumping 
on a ship was found to have de- 
tefbpcd a crack in its web, which pre- 
inied proper working of [he engine, and 
^reaicned to put it out of service al- 
ECther. As it was hardly possible to 
^ a new crankshaft at the time, a repair 
I made by this method: A template 
the exact shape of the web of 
E crankshaft, except that it was %* in 
shorter. By means of this template, three 
bands were cut, 
out of h-m. boiler 
plale. of the shape 
shown. The in- 
side surfaces of 
these bands were 
fitted closely to 
ihe template by 
filing. The crank- 
shaft was then 
placed in a verti- 
ca I position, a 
hole being drilled 
through the web 
St the end of the crack to prevent it 
from extending farther, and the bands, 
healed red-hot, were slipped over the 
weh. When cool, ihey bound the defec- 
tive web together with tremendous pres- 
sure, and enabled the crankshaft to be 
put back into service. The crack was 
found to have been caused by the bear- 
■ being somewhat out of line, and 
r this condition was corrected, the 
_ine ran satisfactorily, in spite of the 
Ftra weight on the crankshaft. 

[ IiOading Truck Facilitates Handling 
of Auto Chassis 

f When loading automobile chassis on 
ighi cars considerable twisting and 
, _ , necessary (o get them in 

rough the narrow doors. To simplify 
'( operation, a truck, as shown in the 
Itch, was devised. It consists of two 
■ivy mctat wheels attached to a sub- 
niial axle, and a tubular extension 
7ing three supports. The supports 
) arranged that they fit onto a con- 
i. front axlf and hold 





the car. In operation, the truck is wheeled 
about by means of the extension handle. 



Easily Made Lock Washers 
These three types of lock washers a 
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ch of them has been tested and found 
efficient. They have the advantage of 
being both cheap and easy to make. In 
Fig. 1, the washer is cut oblong, the hole 
is drilled in the center, and one end is 
split and spread. This washer is slipped 
on, and the two tabs are bent up against 
the flat sides of the nut, while the other 
end is bent downward over the edge of 
the part held. Fig. 2 shows a common 
square washer, made of Mu-in, sheet iron. 
\Vhen washer and nut have been light- 
ened down, a prick punch is driven into 
two comers, and the other two corners 
are bent up against the flats. Fig. 3 Is a 
common round washer, slotted as shown 
with a hacksaw. A small hole is drilled 
in the work in any place at the edge of 
md a section of ihc washer 
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is drifted into this hole. The 
is turned up at right angles, 
bears agaitist the nut. 
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Compressing Stiff Clutch Springs 

with Woodworkers' Clamp 

A woodworking clamp is a good tool 

for removing and replacing the clutch 

springs on automohtlcs. The clamp jaws 
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are simply tightened on the shaft, with 
the ends bearing against the ring, or col- 
lar, which retains the spring in position. 
The clamp is driven on with a hammer, 
compressing the spring nntil the retaining 
pin can be removed or replaced, as de- 
sired. The advantage of the clamp 
method is its adaptability to different 
sizes of shafts. Often, too, awkward 
places, in which springs are difficult to 
com[)re.=;s. can lie easily reached by the 
prolniiling t'nds of the clamp jaws. — G, A, 
Lners, Washington. D. C. 

Fuel-Saving Kinks Valuable 
in the Home 

If the file box of the stove is partly 
filled with bricks or stone, leaving the 
center for the coal, a lire can be made 
with less coal, which will have more heat- 
ing ability than it would have without 
the bricks or stone to absorb the heat. 

Too mnch heat in a home, that is to 
sav. anv temperature above 68'', the point 
which has been set by the Fncl Adminis- 
tration as a jirojier room temperature, 
lends (o produce something which dan- 
gerously aiipronclu-s laziness. This is felt 
plainlv when the temperature runs up to 
75 or 80", but is present even at 72 de- 
gree: 
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unnecessary. A 
borl can be warmed before retiring, if ab- 
snlutely necessary, by hot water in a bottle 
or jug, or by an electric-light bed warmer, 
and this will be found after use to be 
even more luxurious than a heated bed- 
room, and decidedly more sanitary and 
onomical. 
'hen the drc has died out and the 



room is beginning to get chilly, if one 
must still sit in it, place a kerosene tamp 
under the chair and it will save the neces- 
sity of firing up again.':— B. W. Rice, Cald- 
well, Idaho. 



Pedal Switch for 
Wbed Motors 
Emery wheels do not take a great deal 
of power, but when it is considered thai 
they often run all day, while the lotal 
time during which they are actually used 
does not amount to more than perhaps 
half an hour, it will be seen that a con- 
siderable waste of energy is involved. 
One way to reduce this is to install a 
pedal control for the switch or belt 
shifter, together with a spring, so that 
the switch will be opened or the band 
shifted back to the loose pulley by the 
action of the spring, as soon as the ten- 
sion on the pedal is released. It may, of 
course, be objected that a workman would 
have to wait a few seconds while the 
wheel was reaching its full speed, thus 
losing time, but in many cases, this time 
can be fully occupied in examining ihe 
tool to be ground, and determining the 
exact angle at which it is to be held. 

Foot Control Handy for Faucets 
in Washbowls 

Foot control for the wash basin is rec- 
ognized as the most convenient and san- 
itary method, and its adoption would be 
much wider than 
it is, if its advan- 
tages were better 
known. It will 
contribute won- 

rfully to the 
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convenience 
the shop wash- 
bowl, if a pedal is 
installed so that 
))res5ure, applied 
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the water, it being turned 
off by a spring, when the foot is removed. 
In this way, the convenience of a steady 
stream of water is secured, while at the 
same time all danger of the water being 
left turned on by a careless person is 
eliminated. 

<rTime can be saved in photographic 
work by making a mark on the bottle, to 
indicate the amount of hypo, or other ma- 
terial, usually weighed out in tnaldnf to- 
lutions. 




Automobile-Thief Alarm 

By E. W. RANSTON 



■HAN'Y good and efficient automobile 
^t* locks have been called into existence 
by tlic epidemic of automobile thefts, and 
there is now no excuse for leaving a car 
unprotected. The locks 
arc of several classes, 
each presenting its own 
advantages and open to 
its Dwu objections. Elec- 
trical locks for merely 
breaking the ignition cir- 
cuit were the first on the 
scene, and are still used 
to some extent, although 
no expert automobile 
thief would be delayed by 
them for more than a 
_i<iVf seconds, as he would 
"limply connect around 
^e "lock" with a wire 
{•ding directly from the 
tttet/ to liic igniter, 
'^olme-line locks are 
^til, but somewhat 
nplicated in their installai 
tduce the ijuestionable clement of add 
lal opportunity for gasoline leakage. 
ibably the favorite method is a purely 
;hanical lock, on the steering gear, ihe 
" ig crank, or some other essential 
pirt of the mechanism. 

While all of these locks may be relied 
upon to prevent or at least delay consid- 
erably the work of the thief, few, if any, 
o( ihcm arc of any assistance to the police 
in capturing the would-be thief. The de- 
vice here described is intended to 
iHsh this purpose, 

ish a protective device with all the 
.jvenience of the ignition lock, 
i.Thc effect of the contrivance is that, 
thief enters the car and takes his 
place in the driver's scat, an invisible 
alarm hell under the car starts ringing, 
and continues to ring even after the thief 
leaves his scat and seeks safety from the 
" e or citizens who are sure to be 
,cted by the noise of the bell. The 
_wil!_Conlinuc to ring until the own- 
until somebody 



finds the hidden control switch and turns 
it off. Of course, if the thief is ingenious 
enough to find this switch at once, he can 
turn off the alarm himself, but there is 
ill chance of a thief working very long 





car to the accompaniment of a 
loudly clanging bell. 

The various parts of the circuit and 
their connection are shown in the dia- 
gram. The materials needed are: one or 
more small switches to be concealed as 
well as possible within reach of the 
driver; a good, lond electric bell ; 
or circuit breaker, such as is used on 
nearly all modem autotnobilt^ ^.o ^'^'*«"^^^ 
the gencT^ " • -■ '^ ■ -'^" 
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proper speed is reached; some resistance 
wire, large enough to carry several am- 
peres of current, and some pieces of wood 
and spring brass to make the seat switch. 
As will be noted in the circuit diagram, 
when the concealed switch is closed and 
the seat switch is afterward closed, the 
circuit through the bell is established, 
and. at the same time, the current flowing' 
through the circuit breaker closes a cir- 
cuit which connects around the seat 
switch so that, even though the latter is 
open, the bell continues to ring. The re- 
sistance coil would not be necessary if the 
circuit through the bell was continuous. 
Since, however, it is interrupted at each 
tap of the bell, the coil is necessary', in 
CI .^. to maintain a sufficient current 
through the circuit breaker to keep it 
from permitting the shunt circuit across 
the seat switch to open, thus stopping the 
alarm. The only way in which the alarm 
can be stopped is by breaking the main 
circuit, either at the concealed switch or 
at some other point. If properly wired, 
this cannot be done by a stranger with- 
out spending considerable time, which, 
under the circumstances, is out of the 
question for a thief, at least in a city or 

The making of the scat switch will not 

be diHicult for any electrical experimenter, 
and its successful working must, of 
course, he tested by experiment. The 
sketch may give a suggestion. It will be 
advisable to carry the two wires from the 
seat switch directly down below the car, 
where the circuit breaker, bell, and resist- 
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(vable unit. As the current first 
comes through the sent switch, it will 
close the contact points; as the seat 
switch is opened, the current flows 
through the shunt circuit, including the 
contact points, and keeps the points closed 
until the main circuit is broken. 

The unit under the car, consisting of 
the bell, circuit breaker, ami resistance 
coil, will have two wires leading from it: 
one lo the scat switch and one to the con- 
cealed switch. If the car is wired on the 
double-wire system, there will also have 
to he a return wire to the battery. With 
the grounded-battery system, there is 
simply a connection from the unit under 
the car lo some screw or nut on the frame 
of the car. 

The concealed switch m.iy lie located in 
a pocket on the door, just behind the dash 
board, under a corner of the floor mat, or 
any other place where it will be out of 
sij^bl: or it may be built into a combina- 
tion, or key, lock. Ignition locks desif^ed 



for use with ma^etos, which have a 
closed circuit when locked, are readily 
used for this purpose. One advantage to 
be gained by the concealed-switch idea, 
however, is that there is no visible indi- 
cation that the car is locked, thus encour- 
aging the thief to get himself trapped. 
Car owners who regard this as a dis- 
advantage, preferring to notify the thief 
in advance that the car is protected, mav 
use a lock switch. If the thief then con- 
nects across the two wires leading to it 
before taking his seat at the wheel, he will 
not have prevented the gong from giving 
the alarm. Using two or more concealed 
switches presents an additional advantage. 
as closing any one of them throws on the 
alarm, and all must be open to throw 
it off. 



Etching on Glass and Metal 
with a Sandblast 
A sandblast may be made use of in 
many novel ways. Any part of an elec- 
tric-light bulb may be frosted by covering 
the other part of the glass with a piece 
of heavy paper, and exposing to the sand- 
blast. A similar process will serve to etch 
any lettering or design on any glass cr 
polished-metal article, and a finish may be 
given to soft wood which gives it the ap- 
pearance of being hand-engraved. 

Weight and Pulleys Keep Air Hose 

Convenient and Reduce Wear 
The usual air-hose arrangement about 
garages and service Stations is frequentl.v 
a source of an- 
noyance to both 
motorists and i<- 
tendants alike, 
and w-hen tli< 
hose is dra{R«t 
about on the 
ground, it is vfi>' 
short-lived. The 
weight -a nd-pulltr 
mounting, illus- 
trated in the ac- 
companying pho- 
tograph, keeps 
the hose up oni 
of the dirt at J' 
times. Its fOS- 
tion is convenient 
for getting at »" 
four wheels of > 
car; it is in the shade, and is not HH^ 
lessly worn by being dragged out orer l^ 
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B ground or left in a position to be run 
^ over by machines. This type of hose sup- 
' port costs little to install, and will pay for 
•■ Itself many times by the convenieni serv- 
ice it renders and the reduced wear on 
the hose. — John Edwin Hogg, Alhanibra, 
^sUifornia. 



Moving "Rusted-In" Screws 

r Steel screws which have rusted into 

lace are difficult to remove. They can 

1 he loosened by tapping the screw- 

^vcr with a hammer, or by heating, but 

fetter way is to treat them before set- 

[ them in place with a rust prevent- 

Common oil will do this to a slight 

Jtnt, but a mixture of graphite and tal- 

t rubbed onto the screw, will be effec- 

for a much longer time. — S. Leonard 

in. Bournemouth, Eng. 



Holding Screws While Threading 
or Turning Them 

JVhen small screws mu^t be turned or 
lathe, time is often lost 
rk is at hand which fits 
ollet, to be held in the 
ick. and to hold securely Ihe size of 
screw for which it 
is designed, is 
made from a piece 
of round steel. It 
should be about 
V/e in. in diara- 
e t e r, and its 
length should be 
somewhat greater. 
Drill a hole clear 
through it, the 
size of the screw 
to be helil; then. 
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fron 
ream this with a %-m. drill, 
y4 in. of the other end. Turn <lown 
slightly the half of the piece from winch 
the %-in. hole was started, so as to pro- 
vide clearance. With a hacksaw, saw 
_thrce or four slots, as shown, so as to 
ig collet. The number of 
lou should be the same as the number 
I jaws in the lathe chtick. The collet 
tky be hardened, or casehardencd if con- 
mienl, and its life will then be much 
If the collet is accurately made, 
rrsal chuck will be satisfactory to 
i with it: for extreme accuracy, how- 
, which is often necessary in small 
jork. the chock with independent jaws 
Klo be preferred. — E, L. Howard, Spring- 
Vd, Ohio. 




Large Kettle Inverted over Soft- 
Coal Fire Saves Heat 
On putting fresh soft coal into a slove, 
an intense smoke is given otT, which fouls 
the pipes and 
spreads soot over 
the room, besides 
wasting coal. A 
means for dimin- 
ish in g this was 
found in a lar^c 
iron pot. The pot 
was provided with 
a ring on the bot- 
tom, by means of 
which it could be 
carried on the end 
of the poker. Im- 
mediately after 
putting on fresh 
coal, the inverted 
pot was set on top 
of the fire and was 
feet of causing the 
either to collect inside the pot or to es- 
cape around the edge, where the gas 
would burst into a ring of flame, consum- 
ing much of the coal dust, which would 
otherwise be wasted. The kettle is left 
on until the fresh coal becomes hot and 
is reduced to coke by having the gas 
roasted out of it ; the pot is (hen removed, 
leaving a coke fire, which burns and lasts 
very well. — A. S. Thomas, Amherstburg, 
Ontario, Can. 

Carry Tool Checks on a 
Safety Pin 
In shops where each workman has a 
number of tool checks bearing a 
one of which he 
deposits in the 
tool room as a re- 
ceipt for a t o o I 
taken out. the loss 
of these checks 
may sometimes in- 
volve unpleasant- 
ness. A safer 
way of carrying 
them than in the 

large, strong safe- 
ty pin to the over- 
a 1 1 s or shop 
clothes and hang the checks upon it. The 
checks can be removed or replaced with 
either hand, so that the other one is left 
free for carrying the tools, — C. C, Sprcen, 
Detroit, Mich. 
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Homemade Die-Casting Machhlg 

By C, M. MAHOOD 
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NE of the interesting processes which 
has been introduced recently in 
qiianiily-production factories is that of 
making quite accurate finished castings 
without machining, by the process known 
(Jtc-casting. In this process, the melted 
jl is forced into dies under pressure, 
after it has cooled, the dies are opened 
id the finished castings removed. It is 
ins possible to cast parts which have the 
"irticular" dimensions accurate to the 
lusandth of an inch, or even less. The 
letals used are alloys of fairly low melt- 
ing points, as it has not been found prac- 
ticable to make dies which would stand 
up under the temperatures necessarj- for 
casting iron or steel. 
While dic-caslinK is more particularly a 
letory process, 
for certain 
, ii is en- 
tirely possible 
to use 10 ad- 
vantage some 
methods of die- 
castinK in the 
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obile cylinder, if not too badly worn. 
will serve, and the plunger may be made 
from the automobile piston, or machioed 
from a very simple iron casting. The 
plunger is suspended by a wire loop 
lapped into it just beside the stem, and a 
cord runs from this loop to a lever, at the 
other end of which is a spring for the 
purpose of counterbalancing the plunger 
and automatically raising it, so as to clear 
the upper porthole. This hole, or slot, is 
about I'/a in. wide and V4 •"■ high, and 
forms the main entrance for the tnetal 
from the surrounding pot. The level of 
the metal should be kepi just above this 
porthole, A small porthole, about y^ in. 
in diameter, is also made near the bottotn 
of the cylinder. 
Up through the 
Stem of the 
plunger runs a 
Vi-in. hole, and 
the lop of the 
stem is turned 
off to fit any 

lersink. which 

will be used in 

nking 

hole 



the 
The 






directly to the 

finished shape 

should at least be carefully considered. 

The apparatus herewith illustrated. 

which is almost entirely homemade, en- 

'Ics anyone to apply, in a somewhat 

de way, the die-easting process. An 

linary iron kettle forms the pot in 

ich the metal is melted, while two 

pieces of *i-in. iron pipe, with two caps 

and two floor fl.inges, form the uprights 

which support it. These are set up and 

given a coat of stovepipe enamel. If the 

e having a fairly high 

iling point, so that the pot becomes ex- 
iively hot. a sheet-iron jacket may be 
•xA around it, extending to the floor 
ud inclosing the gas burner, gasoline 
torch, or other means of heating- 
To the bottom of the pot is riveted a 
...-.,..„ ^._*r ^-. --*—-, surface 
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made in any of 
several ways. 
If one wishes 
lo go to the ex- 
pense of get- 
ling a high- 
([izality die for 

long service, it 

in of the Appacatiu can be ordered 

from a commercial die sinker. For cer- 
tain types of parts, the die can be made 
by pouring out two pieces of cast iron 
and fitting them with dowels and wooden 
handles, and finishing the die inside with 
plaster of Paris. Such a die is readily 
made and is useful fur short rough runs. 
The operation of such an apparatus is 
as follows: Fill the pot with metal to 
a height slightly above the upper port- 
hole, and heat the metal lo 100" or 200=- F. 
above its melting point, in order to off- 
set cooling in the stem of the plunger. 
Heat the die with a blowpipe flame before 
making the first casting; after the run is 
started, the die will be sufliciently healed 
by the hot metal, and in the case of large 
parts may even have to be cooled sa'mt- 
what bct-wtew o^tt■^!«gfla. \j^Wcw»fc'H 
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SairJr^ Weed a Dark Colcr 
w^ Roo£sc Cc=ec; 
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, Fl.. -,il.rr l,;,i,.f. (,t,f t,f iUk nt* tyj.f: 
II-* |.iirit|it:, iji.njr ffj fit the canine of 
.I'll ;i(,r| niiiilc lif-lrtw thr kiicijon limit, 
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■.'arni?h >Tii?h: if any siifp'u* «rr.sn: re- 
main*. Take it ofT with the c:o:h. The 
results obiained with this rov*! <taininfE 
material are declared to be verv- sattsfiic- 
roo'.— H. K. Capps. Stahl. Mo. 



i Plane Made from Rip Saw 

t will ofleii be found on an old rip saw 
the teeth near the handle remain 
\hc sharp, although the teeth near the 
of the saw are entirely worn out, 
jF Ibe saw is cut or broken off 8 or 10 in. 
the handle, the short saw thus 
ed can readily be mounted with a 
wooden blocks to form a groove 
By giving the teeth a pronounced 
, the groove cut may be made some- 
it desirable, 

" A Bench Stop Which Clamps the Work 

Ideas without number have been 

brought forth for bench stops and simi- 

^^lar devices to hold work on the bench 

BjMiile planing or chiseling. All of them 

^^pivc their own virtues, but few have the 

Vmoperty of clamping the work tightly 

■"when it is pushed into or against them. 

A stop which has this property to an 

excellent ilcgree and yet is simple of con- 

siruclion, is here illustrated. It consists 

of a sliding block, A, with one edge cut 

to a bevel, as shown; a fixed block, B, 

which also has one edge cut to a similar 

bevel, so that the edge of A fits against 

it and the straight block C. Blocks B and 

C can be fastened to the bench directly, 

or to a block on top of the bench. The 

notch opposite the bevel edge of bloct A 

is mailc of such size that it will take a cer- 

i:iin range of jobs. Any number of blocks 

A can be made, each having a different 

shape and notch, and each taking a ccr- 

^Min range of work. The work is inserted 

^■n the bench stop by simply laying the 

^^Bd of it in the notch in the block A and 

^H^bing it forward, so that the work is 




Bench Snips or Shears 

Very handy and cheap bench shears for 
cutting tin, or other sheet metal, which 



K SlmplEbui BRicicnt Beach Slop: 

Puihcd Pocwird into tht Slop, xt- . 

ii Fitwly CUmpcd without UarnuK 

n between A and C. It is loos- 
I by merely striking a blow on the 
y end of block A.— £. K. Wchry. 
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A Hindy Shcaiinf Mi- 

ftlide trim I pfle'.n'd 
a Pic» of Soap Iron 

is too heavy for 
the hand snips. 


^ 






ade for 



leh, ; 



indicated 




-shop ' 
in the drawing. 

A 14-in. flat file, with one side ground 
smooth, and a portion of the tip and one 
ed^e sharpened, makes the movable shear 
knife. The fixed cutter can be forged 
from a part of an old plowshare, or other 
suitable scrap steel. The bolt hole in the 
file is punched while the file is at a cherry- 
red heat, A locknut must be used on the 
bolt, or else the end must be riveted, — 
Chas. H. Wniey. Concord, N. H. 

DrtUtng Holes through Heavy Metal 
with a Bit Brace 

When holes of a diameter greater than 
about H in. must be drilled through iron 
of considerable thickness with a bit brace, 
the big part of the job is to maintain the 
proper pressure on the drill. It will be 
much easier if a small hole is first drilled 
by means of a hand drill, of, say, % in, 
diameter, the hole being reamed to size 
with the large drill in the brace, which 
will then require much less pressure than 
without the small hole.— Chas. A. Black. 
Jr.. Highlstown, N. J. 

Universal Lathe Chuck 
Used as a Vise 

A universal chuck mounted face up- 
ward on a heavy wooden block is a useful 
type of vise for many purposes in Ihc 
shop. Any job that would he held in the 
chuck for lathe work cnn be held simi- 
larly in this vise, and i'i then ready for 
any handwork, such as laying out, (a.'.vwt. 
or scrapmg.— W.*5>,W»t\,'3e.'t«W5«^j~ " 
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A Rack for Washers 

Workmen who have frequ< 




,iily R.inov, 



like to keep them handy so that they can 
be picked up and pitt into place as yuickly 
as possible, may find it convenient to make 
a rack like the one shown in the sketch. 
It is made from a single block of wood, 
by boring holes slightly larger than the 
respective diameters of the washer to be 
used. The line on which the center for 
these holes is laid out should be slightly 
out of parallel with the edge of the block, 
and should be loc;iti-d sn that ihe bri;est 
hole to be made will not meet either edge 
of (he block. Then, after all the holes 
are drilled and a piece of cigar-box, or 
other thin, wood is attached to form a 
bottom, plane off the block, so as to ex- 
pose the holes from (he side. The wash- 
ers can be slackt-d in the rack by simply 
dumping them in and shaking the rack 



Enlarging Pistons by Peening 
to Eliminate Slap 
When an automobile piston is found to 
be "slapping," due to the skirt being too 
small, one way to remedy the trouble is 
to remove the piston from the connecting 
rod, lay it upon its side on an anvil, and 
strike a succession nf blows with a ball- 
[leen hammer on Ihe inside of the skirt. 
The blows shoulil lie light and ver\' even, 
and uniformly distributed. The piston 
should be accurately calipcred to see that 
the enlargement is proceeding properly 
and that the peening is not bending the 
skirt slightly out of round. A piston thus 
treated, fitted with good-quality piston 



5, will often give satishctorir itmt 
re oversize pistons woald othcrrw 
; to be fitted. 



Electric-Soldering Tongs 



Simple 



jldering jobs, such as splicii^ 
wires, lastening cable leads to tennusl 
clips, or sweating metal plates logniiR. 
may be quickly and neatly done witbekt- 
trie-soldering tongs. The parts lo k 
soldered are brought almost iastantlr » 
the correct heat, which is not poiiiUi 
with the ordinary soldering copper. 

Two spring-brass strips, 10 in. loef, 
IV2 in. wide, and at least Hb in. thick, ut 
used to carry the electric current to llx 
carbon electrodes as well as to form the 
long handles. Form two brass dipi ot 
such dimensions that they will each hold 
a piece of carbon, 1 by I in„ by ^ in. 
thick. Rivet them to the end of the inn 
strips; a good job of riveting mosi b* 
done, and the clips must seat soogl,* 
against the strips so thai a good electnal 
connection is assured. Saw a biock of 
fiber V/2 by 2 in., by 1'^ in. thicL Drill 
small holes in the free ends of the strip 
so that the latter may be screwed to iht 
fiber block, parallel and insulated fro» 
each other. Provide clecirtc wire con- 
nections to the brass strips. 

The tongs must be operated from a low- 
voltage circuit, and for most shops At 
storage battery will best meet this re- 
ijinrcmciif. For tompcraturc reguhiion 
during soldering, a variable resistance or 
rheostat should be used to decrease or in- 
crease the flow of current. To solder, it is 
only necessary to grasp the piece or pieces 
to be worked on between the carbon elec- 
trodes by using the device like a pair of 
tongs. The instant an electric circuit is 
established between the carbons the latter 




111 ot Electric W*l£as. A« BcmMm 
gt of Hhv7 Cnrml tKre«>k dU WkE 



ihould come to a red heat, and solderiaK 
s the work of but a few moments. 
If desired, the brsaa ttrift may Im 



wrapped with friction tape for 
ence and safety in laying the tongs down: 
it is not necessary for protecting the 
hands, if the rheostat is wound nonin- 
ductively,— Kenneih Coggeshalt. Webster 
Groves, Mo. 



Soldering Paste Carried on Torch 
handy way to carry soldering paste, 
I working on poles or ladders, is to 
;r a piece of IH-in. square brass lub- 
',, about 3 in. long, with a bottom sol- 
■ ■ to the side of the blowtorch. 
II it wilh paste, and it will always be 
landy when wanted. — E. C. Galbreaih, 
Denver Colo. 

Malrinff Wood Screws Hold When 
^L Parallel to Grain 

screws inserted into the end of 
especially of soft wood, do not 

take a very strong 

hold, The hold may 
be improved by back- 
ing out the screw 
after it is inserted, 
placing a small 
amount of glue in the 
bole and then reinsert- 
ing the screw. When 
screws are to be taken 
1 reinserted into the end 
i often necessary where 
[Ork is required to be taken apart in the 
'lundry, simply screwing them into the 
1 of the grain should not be depended 
In such cases, insert at right angles 
^iardwood plug, as shown, and allow the 
few to pass through it. When the 
will tio longer hold in consequence 
repeated withdrawals, the worn-out 
plug may be taken out and a new plug 
inserted. — Ernest Schwartz, Brooklyn, 
New York. 



tube handle wilh the left hand and lillins 
(he ladle by gripping the end of the long 
handle, with ihc right ha.id, the melal 







Improving an Old Ladle 



rlend 



lall ladles for pouring babbitt i 
often be improved as shown in tlie 
sltelch. A piece of tubing, about 5 in. 
long and flared out at both ends, is slipped 
over the handle. A piece of steel, bent to 
richt angle, is then riveted onto the 
Idle, back of the tube, serving the 
ible purpose of holding the tube on 
f forming a leg so that the ladle can 
down, if required, without lipping 
' order to serve its purpose well 
this piece of steel should be at 
in, wide. By gripping the 





can be poured quiie readily. Hold a 
piece of folded cloth, or soft asbestos, 
under the left hand around the grip, so as 
to protect the hand from the hot metal 



Neat Cheat under Lathe Holda 
Tools and Gears 
The chuck and faceplates of a lathe in 
many shops will be found either on the 
floor or hanging somewhere about the 
legs of the lathe. The drawing suggests 
a means of keeping the chuck, faceplates, 
dogs, and gears neatly where they can 
always be found, and of having the drip 
pan in a proper position at the same time. 
The tray may be removed from the box 




A ChHI PUced u 

on Top. aat 

tb« Lube Tooli 

to dump out the oil and chips from the 
laihe, and the entire box can be rolled out 
nn its casters when swee?\T\^\.'R!t.*>.'aQ,^. 
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Vetfcl for 



Potatoes for Hogf 
on the Farm 



It lA not necessary to feed raw cull po- 
tatoes to hogs just because there is no 
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A Large Cooking Pan for 
V— on the Farm may Con- 
aist Partly of Wood. It ia 
Usad in Such a Way That 
the Wood ia Protected from 
the Fire 



rookirr on the farm. One 16-ft. plank and 
a hhcet of galvanized iron, tog^ether with 
a few nails, will make a good, serviceable 
cooking pan that will last all winter if it is 
used carefully. 

The plank should be 2 by 12 in., and 
long enough to be cut in two pieces, 7 ft. 
6 in. long. The two pieces are rounded 
at both eiuls, sled-runner fashion, and 
made square and smooth on the edges 
with the plane and drawshave. 

'i'he galvanized iron should be No, 24 
gangr, or thicker. It should be 3 ft. wide 
and H ft. long. It is thoroughly nailed to 
the eriges of the planks with eight-penny 
wire nails. 'J'he cooker is finished at the 
enrls by crosspieces of woorl to protect 
th(- edges of the galvanized iron and 
stiffen the frame. 

To use the crioker, it should be placed 
on two ridges of clay, made level and 
plastic with water so the cooker fits down 
tight all along both sides. The fire is 
made near the windward end, so the draft 
will carry the heat under the whole length 
of the cooker to get the full benefit of the 
fuel. 

There should be enough water in the 
cooker to boil the potatoes soft without 
liurning. Just before the cooking is fin- 
ished, let the fire die down, and dip all 
surplus water out so the mass of potatoes 
will steam dry, just as in cooking potatoes 
for liousehohl use. 

This heating pan may also be used to 
heat water for .scalding pigs at killing 
time. 



CI Rubber cement is good for patching 
clothing. Use according to directions 
given for rubber; pressure with a hot iron 
will vulcanize the job if desired 



Cleaiiing Out 
with Fluid 

In many cases the handiest way to 
clean out drain pipes which have become 
clogged with dirt, is by means of water 
or air pressure. It is, of course, quite 
common to use the nozzle of a hose. 
thrusting it down through the drain and 
turning on the water under high pressure, 
this method being used often in cleaning 
out sewer outlets in citv streets. The ob- 
jection to such procedure is that the water 
backs up into the sink or washbowl. This 
can be prevented by making a taper plug 
of wood, as shown in Fig. 1, which can 
be fastened on the hose nozzle and thrust 
into the drain inlet so as to prevent the 
possibility of the water backing up. 

Another way to prevent the backing up 
of water, which is useful in places where 
the above method would not be practi- 
cable, is to make, on the end of a piece of 
%-in. pipe, a piston of proper size, as in 
Fig. 2, to be pushed into a large drain 
pipe which has become clogged. To the 
other end of the piece of pipe the hose is 
attached, and water is then forced in with- 
out danger of backing up. 

Where water pressure is not available, 
it is possible to use air pressure as fur- 
nished by an automobile-tire pump, as 
shown and detailed in Fig. 3. One way 
to do this is to unscrew the plug at the 
bottom of the water trap below the wash- 
bowl, and solder into this plug an auto- 
mobile or bicycle-tire valve. Then, if the 
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One of These Devices for Forcing Fluid Pressure 

into Stopped-Up Drain Pipea may Often 

Save Mucn Time and Bxpenae 



bowl outlet is tightly plugged, air can be 
forced in at a pressure high enough to dis- 
lodge the dirt which causes the congestion. 



A Disappearing Stairway 

By L. B. ROBBINS 



A STAIRWAY which can be quickly 
^* and easily disposed of so as to give 
needed floor space in the bungalow, or 
small cottage, is a thing generally much 
desired. Such stairs are not at all difficult 
to construct. 

As will be seen in the sketches at the 
left, the stairs are hung in an opening, 
or well. This should be cut 6 ft. long, 
between two adjacent rafters. It is then 
boarded in on the sides and ends, the 
boards coming flush with the ceiling of 
the room. A casing of 6-in. boards should 
be laid around the edge of the well, so 
that the edges of these boards will just 



with inclined ways, as illustrated to the 
right. Cut two boards to the shape shown 
for the guard rails, of yg-i''- stock, 9 in. 
high at one end, and 3 in. high at the 
other. Then make another pair for the 
ways, 8 in. high at one end and 2 in. at 
the other. Match each pair and screw 
them solidly to each other, the ways in- 
side of the guard rails. Along the top 
edge of the latter, screw strips of band 
iron, lYz in. wide. See that this iron has 
straight and parallel edges, and that the 
outside edges are flush with the guard 
rails. The ends of these boards should 
come at least 2 in. from each end of the 




thi CiIUbi. a Con 



t of the Way in ■ Pew Sccondi: It I* Onty MectiMrr lo Slidt the Stiit* 
1 Thiy Cilch on th( Sprins Hook, and Ltt the Panel Riac Fluih with 
ipondins Opeiilion Brlngi the Stairwar Down, Ready for Ifie 



meet the edges of those inside the well. 

The swinging panel is constructed in 
such a way as to make a presentable ap- 
pearance to the occupants of the room 
when it is swung up in place. It is 6 
ft. long and 2 ft. 6 in. wide, supposing the 
rafters to be 30 in. apart. If the ceiling 
timbers are spaced any other distance be- 
tween centers, make the panel of a width 
to correspond, so it will lap over the edge 
of the sides of the opening about 1 in. 
When the well is readj; for the panel 
— it«houId measure 5 ft. 10 in. by 2 ft. 4 in.; 
the panel then sets into, and flush with, 
the casing: 

The opper face of the panel is provided 



panel. Fasten the guard rails to the panel 
with angle irons. Hinge the panel at 
the heavy end to the casing of the well 
with solid hinges, and provide the free 
end with a chain by which it can be pulled 
down to put the stairs in service. 

The stairs illustrated are for a room 
8 ft. high; the length can be easily varied 
to suit the height of any room more or 
less than 8 ft. Cut the sides from two 
8-in. pine boards of '/s-in. stock. The 
longest edge, as indicated, should be 10 ft. 
4 in, long to obtain a good angle for such 
a stairway. The bevel at the lower end 
is 6 in. wide, and the top bevel can be tul 
parallel with the upper float Vj %ti<^-<^% 

■WW 
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the sides in place temporarily and mark- 
ing with a straightedge. The width of 
the steps should lie such that the sides 
will fit fairly snugly down on to the ways, 
yet not so tight as to bind in the least. 
Then a groove should be cut along the 
outsiiie of the sides, into which will slide 
the edge of the iron straps, or guards. 
These prevent the stairs from being 
pulled away from the ways. Set in the 
trends, pnrallel with the lloor, and the 
same distance apart all the way up. It 
is well lo morii^e tliem into the sides 
about I4 in. to stiffen the siructure. ,-\ngle 
irons at the lop and bottom steps will 
funher pnveut it from ptdling out of 
shape. .\ little parartin on the ways will 
improve the sliding qualities. 

The stairway disaiipcars by sliding it 
up the w;iys until the bottom is some 
distance above the lower end of the panel. 
Somewhat more than half of the statr- 
w.av should project into the air and 
should be slightly more than sufficient to 
counterbalance the weight of the panel 



and bottom of the steps. To fssten the 
stairway when it is pushed to the proper 
height, and keep it from falling, a spring 
hook is provided, as shown in the detail. 
It works automatically when the stair- 
way is being put away, but must be re- 
leased by hand when the stairs are being 
lowered for use. When they are fastened 
by this hook, the panel tends to rise, be- 
ing pulled upward by the weight of the 
upper end of the stairs. By means of 
the chain, which should have some sort 
of knob at its end, the panel is held as it 
moves into place. No catch or fastening 
is necessary to hold it there, as the coun- 
terbalancing weight of the stairs accom- 
plishes this purpose. 

Being a stairway which is as easy to 
ascend as an ordinary one, and yet taking 
up no more space than the trapdoor and 
ladder so frequently found, the construc- 
tion may be very useful for reaching al- 
most any upper story if access is not nec- 
essary in the daytime, but only at night 
for sleeping purposes. 



Shoe Shining at Home Made Easy 

by Handy Outfit 
One of the needless luxuries for which 
Americans spend enormous sums of 
money is that of 
having their shoes 
shined at a public 
shoe-shining par- 
lor. It is well to 
remember that 
shining one's own 
shoes means no 
loss of time, but 
rather a saving of 
time, as there is 
nil wailing and no 
d o I a y if ever>'- 
thing is handy. .\ 
rack, such as il- 
lustrated, makes 
this surprisingly easy. Hither foot is 
placed on the outer rail and all brushes 
anil maicrial are then within handy reach. 
The posture can be shitted as found con- 
venient, tu give access to the rack, and 
clearance for the polishing cloth. 

Improvised Electromagnet Picks Wrench 
from Crankcase 
.\ wrench which had been accidentally 
dropped into the transmission case of a 
car, seemed to be almost impossible to 
recover without tearing down part of the 
transmission. It was recovered quite 




easily in this way: A V4-in. bolt. 13 in. 
long, was wound with about 15 ft. of in- 
sulated copper wire, and four dry cells, 
in multiple, were connected to this coil. 
At the cost of a few seconds of ruinous 
service on the cells, an electromagnet was 
formed, so powerful that it lifted the 
wrench from the transmission case and 
saved a big job of tearing down and re- 
assembling.— John H. Thies, Cedar Falls 
Iowa. 



Keeping SmiU Punchingt from Sticking 
to the Perforator 

In perforating, on the punch press, 
holes m very thin stock or of very small 
diameter, one important source of trouble 
is that the punchings have a tendency to 
stick to the end of the perforator, and be 
carried along the 



: o c k 
next hole to be 
punched, where 
they do much 
damage. The trou- 
ble can be obvi- 
ated by the use of 
the compound 
type of punch and 
die, but these are expensive. A cheaper 
method is to ream out the hole in the die 
to a slight taper at the top. so thai i( is 
about .002 in. oversize at the cutting edffe^ 
The perforator is nude just Iook enoa^ 






POPULAR MECHANICS 



to reach down beyond the end of the 
taper. The punching will then be wedged 
tightly in the die hole, and will not ad- 
here to the perforator. There will, of 
course, be a slight burr turned up around 
the punched hole, but this will be re- 
moved in the tumbling operation com- 
monly performed on this class of parts. — 
S. B. Royal, Reading, Pa. 






UEefuI Kinks for Improving 
the Draftstnan's Triangle 

le ingenious draftsman can make on 

triangle many little improvements 

lich will facilitate his particular line of 

work. Two 

such kinks 




and by turning the triangle 

position, one can then readily draw these 

lines with the proper slant. 

Another useful kink is to dress ofF an- 
other of the interior edges to a some- 
what sleeper angle, and file notches of 
uniform depth at equal intervals along 
the edge. These are quite useful in sec- 
tion-lining and in drawing lines for letter- 
ing, as the lines are easily spaced the 
' ime distance apart. In determining the 
tsilion of the notches, the triangle 
lould be placed over two lines, which 
_■* drawn Vi or Vs '"■ apart, and the part 
of the slanted edge which comes between 
the two lines should then be divided into 
8. 16, 25 or 50 equal spaces, as preferred. 
If notches of equal depth are made at 
these points, then, by setting the pencil 
in the notches and sliding the triangle 
along. lines can be readily drawn at a 
distance from each Other of any desired 
number of thirty-seconds or hundredths. 
Figures can be scratched onto the tri- 
able, making an enlarged scale along this 



■Kou 




Shafting Hangers Converted into Neat 
Bench Buffer 

Many shops where the position of over- 
head shafting has been chacged, can find 
use for a pair of 
shaft hangers," 
which may have 
been left over, to 
fit up a bench buf- 
fer. A short piece 
of shafting is 
mounted, as illus- 
trated, with col- 
lars and setscrews 
to keep it in place 
lengthwise, and 
buffing or polishing wheels are mounted 
on the two ends. It is not desirable to 
run a heavy emery wheel at high speed on 
ordinary shaft hangers, as they are not 
built for such service, but for buffing and 
polishing of various kinds the arrange- 
ment does very well. The cost of con- 
struction is practically nothing, as no 
material need be purchased. — Ernest 
Schwartz, Brooklyn, N, Y. 

Boiling Potatoes to Loosen 
Boiler Scale 

A 40-hp. steam boiler was kept clear 
of scale for over 20 years by the simple 
process of placing in it at intervals a 
bushel of potatoes. It was found that 
after these were boiled for a time, the 
scale loosened and collected in the bot- 
tom of the boiler, where it could be easily 
removed. — T. J. Hubbard, Mendota, III. 

Sawing through Plaster Walls 
When cutting an opening for a door- 
way through a plastered wall, the usual 
result is a number 
of cracks in the 
plaster, some of 
them projecting 
beyond the part to 
be covered by the 
door casing. 
Owing to the hair 
used in the plaster ■ 
to make it stick 
together, the saw 
mutilates it badly, 
sometimes tearing out large pieces. This 
can be diminished by nailing two stiff 
boards to the plaster, with room between 
them for the saw, and working the saw 
between these two boards. — W.W.. "siw- 
genl, RvuVaxii, \ \. 




»2T8 



POPULAR MECHANICS 



Tool-Chest Tray Rises When 
Lid is Opened 

A tra> built m the t d of a tool chest, 
which remains le\et at ill positions of the 




Below ID the Cb< 

lid, is a very convenient place to keep 
small tools or articles which arc used 
quite frequently. The tray should not be 
much wider than half the witllh of the 
chest, or it will be more difficult to get at 
the tools in the main part of the chest. 

In order ihat the tray remain level, the 
four hinge points, A, B, C. and D, must 
farm a parallelogram ; that is. the distance 
AH must he equal to CD, and AC to BD. 
.Since D must be below C. in order to give 
the screw at D a firm hold in the side of 
the chest. 11 must be set the same distance 
below the level of A; and because D can 
be only a short distance below tl e level 
of the'cdni: of the chest, the links \\h ch 
support the tray should not be i sed to 
keep the lid from falling hack: a cha n 
or separate sliding link should be used 
for lliis purpose. 

Readers who are interested 
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nay tind it interesting to 
conditions under »h ch A 
L- placed in the same hon 
vith 1) lower than C ind 
rav level in both open and 
s.^FJno E. l.akso 1 tch 



Pocket Mirror Is Useful 
in the Shop 

A jniall jiockct mirror is a verj- handy 
thing in the shop. Either daylight or 
artificial tight is thus easily reflected into 
a dark corner or into a blind hole. When 
the lamp attached to a lathe or other ma- 
'hinc cannot be adjusted to a proper 



place for seeing the work, the mirror may 
often help out. Similarly, if a deep flask 
in the foundry is to be examined, a mirror 
is much handier than a torch. — Edwin J. 
Bachman, Fullerton, Pa. 

Fastening Drawing Paper Tightly 
to the Board 

When a sheet of heavy drawing paper 
must be held very tightly to the drawing 
board, a common method is to wet it 
thoroughly and paste the edges to the 
hoard. Then, when the paper dries, it 
will contract slightly and will be stretched 
very tightly on the board. This tension 
is so great, however, that unless the paste 
holds very firmly, the paper will he torn 
away from the board, and the process 
must be repeated. 

The sketch shows a board arranged 
with the idea of avoiding this trouble. 
Four bars of half-round iron are laid into 
grooves, cut to fit them, around the edge 
of the drawing board. The sheet of draw- 
ing paper should be large enough to pro- 
ject an inch, or more, in all directions be- 
yond these grooves. The comers of the 
sheet are then cut off diagonally, and the 
four edges of the sheet are forced into 
the grooves under pressure of the half- 
round bars. The bars are held down by 
screws, soldered into them at intervals of 
a few inches, which project through holes 
made in the board. On the lower ends are 
fitted brass thumb nuts, such as arc used 
extensively in electrical work. 

With this arrangement, the paper can 
be clamped very tightly even without wel- 
t ng It there is no reason ho«e\er why 
the paper may not he wetttd and then 
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K Htm* of Four Bar* of HaK-Roand SttcL wlA 
chine Scicwi Soldered In. the Diawini Pip« 
i* damped Vecy Finnir to tbt Board IB ■ PewlcMMd* 

clamped with the rods, if this is found to 
give better results with the partkiilar 
quality of paper used. 
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Used Oil from Auto Engines 
Makes Good Fuel 
When the lubricating oil in the auto- 
mobile engine is changed, the old oil, al- 
though it has lost its usefulness as a 
lubricant, still makes an excellent fuel. 
A good way to uliliie il is by soaking it 
up into paper or shavings, and'pressing 
these, if possible, into compact shapes. 
Care must be taken to guard against 
sponianeons combustion, and to protect 
the oil-soaked material in every way pos- 
sible from fire danger. — Parke L. Shcc, 
— Oak Park, III. 

^Bteam Whistle Made from Pipe Fittings 
^^■A small shop, which does not require 
^^■te daily use of a steam whistle, may 
^Hr nevertheless desire 

^V ^-^^ ^"'^ 't greatly on special 

HFTlrcAV occasions, such as 
'i I p for celebration pur- 

II poses. Even 

TTt though steam pres- 

sure may not be 
available, corn- 
maintained for in- 
*.""•" flat in E tires, is 
■qually useful. A 
V his tie can be 
ade almost entire- 
ly from pipe fittings 
and scraps of iron. 
Only one part need 
be turned in t h e 
lathe, namely, the 
irregular part con- 
tained within the 
reducing coupling. 
Il should be turned 
to allow an opening 
of not much more than .01 in. between it 
and the short piece of pipe by which it is 
surrounded. The tone of the whistle de- 
pends on the length of the upper pipe, 
and 3 or 4 in. will be found a useful 
length. The whistle valve may be pur- 
'lascd, or. for occasional use, some other 
1 of valve may take its place. — Charles 
nger, Detroit. Mich. 

Mechanic's Clothes Laundered 

by Exhaust Steam 

In a shop where exhaust steam was 

plentiful, a mechanic built a box, M-ith a 

lid for closing it tightly, connected to a 

mpc wMch led through a valve to the ex- 

..ij_^^^ ... polled overalls or shop 



clothes are thrown into the box, and the 
steam is turned on. A small pipe was pro- 




lengt 
^^»se 




ch»ic Built Hi! Own SKimLiundry for Cl»n- 
.| Hi* OvccalU, Miking U>e ot <he Eihau.t 
Steam fiam Ihc Shop Engiota 

vided as a steam outlet, and another to 
carry off the condensed steam from the 
bottom. It was found that, after remain- 
ing in the box for a few minutes, the 
overalls were quite well cleaned. After 
removal from the box, they were rinsed 
in cold water, and the box was ready for 
the next batch.— Roy H. Poston, St. Fran- 
cois, Mo. 

Replacing Incandescent Lamps 
in Lofty Ceiling Fixtures 

A useful tool, for removing blown-out 
electric lamps froi 
and replacing thei 
made from a long, 
pole with wire 
loops firmly at- 
tached to the end. 
The loops ot 
spring wire were 
so shaped as to 
slip over the end 
of a lamp of the 
size used and hold 
it firmly. Each 
loop was wrapped, 
at the point where 
the lamp diameter 
was largest, with 
insulating tape, which created friction be- 
tween the tool and the glass, so that the 
lamps could be loosened even if screwed 
in quite tightly. A tool of this character 
can readily be made jointed, to reach fix- 
tures of various heights, and will ■ 
great deal of the time otherwise 
in bringing ladders and climhine 
them to reach the lam^s. — D'a.Vft '%i. 
Horn, NotO\ Vjauv. 1^«^>. 
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Splicing Stranded Wire 
jiiiy |i 



luin ciii) mukc a 
u( Iwo Rtriindcd 
li will ciirry the 




So Thai Iht Cor* 



fiminl. Iml iiiin[';ir.ilivclv fi-w know how 
I., iii.iki- niiivklv ;i Mnirinsrlic- which will 
h;ivi' ;i riiMi, liii>iiu'>slikf aiiiit-nrniicc. 
I In- sinii-ssivf sUi's of the jiroccss are 
sliinvti ill Mil- skcli-lioN. The tirsi gCcii is 
to "skin" Ihc wire, iiml s;inil|i:i)HT it until 
il i-^ 1>M):hl. ivinovinu all the nihlHT niitl 
..lli.r iii>iil.itii>u fioiii thr CDiuhu-tor. 
X.M 111.' .nils of ilio outiT siran.ls shonW 
W l..ut l..i.-k I.) .vi'oso \\u- core, which 
shoiiM iliiM In- cut olT. Ihi' outer 
I'll h:iok almost to 



wrapped, as indicated in (he lower sketch, 
so that (here will be no incomplete turns 
of wire. 

To solder the joint, the molten metal 
should be poured with a ladle, so that it 
will drain into the solder pot through and 
around the joint, until the joint becomes 
hot enough so that (he solder will penne- 
ate it and stick to it efTectivcly. After 
the joint has thus been uniformly heated, 
and appears to be "tinned" over its whole 
surface, a wet piece of waste can be held 
on it to cool It quickly. Tape servings 
around the joint, to the thickness of (he 
insulation of the original wire, complete 
the siilicc— E. D. Hunt, St. Louis, Mo. 



Holding Split Panemi in the Lathe 

When a pattern maker wishes (o do a 
quick job of turning up either one or both 
halves of a split pattern, he often makes 
use of small "pinch dogs," which are 
iln\-cn into the pieces to hold them to- 
Thcse 



dORS : 



not al- 



s they 
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n.ls to 
> that 
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danRerous, a 
may fly o 
hi^h speed. One ' 
pattern maker 
uses circular dogs 
of the type illus- 
trated on both live and dead c 
the lathe. One of the dogs is dri 
each end of the wood: the one at the 
■Icail-center end revolves on the dead cen- 
ter, while the other revolves with the live 
center. The flange around (he doR aids 
in wilhclrawine it after the work is com- 
l>leted. It is well to caseharden the sharp 
edge. 

To Dry a Lens Properly 

Snn'cvors often find their insiniic<" 
lenses /oi;t;e<l in cold weather, due ;J 
moisture eondensinp upon the cold er>>- 
(als. It should not he wiped off. as tt'j 
in time injures the polisheil surface?. ^:- 
shonlil be evaporated by gently ware:::! 
the lens. Kspecially is this necessary wbes 
the inner surfaces hecome fogged: tbt« 
will soon clear it the instrument is set is 
a warm room. This is seldom prac;icib«e 
however, but ii the objective end of ih 
tube is grasped in the bare hand, in a ir« 
minutes the lenses will be dr>- and dOL 
Xever put any lens near a stove to iq^ 
as even a moderate tempeiainrc ■•* it- 
meets the next strand to be jure the cemented joint and niia Ak ■» 
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Punch for Laying Out Drill Holes 



When laying out a row of holes for 
catting out a piece of metal, as in ilie 
work, it often requires a great deal of 




the ! 



of the 



<lri!l to he used. Shape the end, 

in the illustration; then harden and 
Icmfier the piece for use as a punch. 
The manner of using it is evident from 
the illustration; the small center marks 
can be deepened with an ordinary center 
punch before drilling, if found convenient. 
—J. II. Bcehee. Rochester, N. Y. 



THE THOUSANDTH OF AN INCH 

By Thas. A. UcMahan 
A( niflhi I lit anij pondrt 

On the (hauHtidth of Ul inch^ 
I knk my bra*, and tcratch my heid, 

And III en my Gits I dinch, 

thnw to mr the man, art 1-- 

__H Irith, Duith, at Feioth — 

Tlic man who 6iA invented 
The thiiuMndih of an inchl 

When tinilly : crawl in bn). 
Sa ihanlifiil lor a inooH, 

1 drire my wtrnw. =.11 away 
Without lh« aid of hoDir— 

t flrF^rn thai they have caught the miin. 




Homemade Concrete Tombstone 



vith 



can be made from 
a piece of drill r 



concrete 

special equipment. 
A mold was mad 
out of Vs-\n. liini 
her, in four parti 
for the four set 



cardboard, and 

fastened to the 
side of the mold, 
reading in reverse 
so that they would 




order 
stone. 1 



and three of sand, and was poured in from 
the lop. It takes' about three weeks for 
such a stone to dry, but if well made, it is 
scarcely less durable than a marble stone, 
and makes an appearance which is not at 
all un pleasing.— James T. Welliner. Dan- 
ville, Pa. 

A Handle for Scraper Blades 

Scrapers for wood are widely used 
without handles, the blade lieing held di 
rectly in the hands. While this is hard on 
the fingers 



Glass Plate over Buzz Saw Protects Eyes 

When a bu/r saw begins to get dull, it 

usually throws sawdust quite badly into 

th« (ace of the operator. One user of a 

buzz saw found it 

have handy a 
pane of glass 
mounted on a 
frame, as illus- 
trated, so (hat the 
ould be 
d directly 
over the saw. 
to shield the 
operator's face. 
"The utmost care must, of course, be 
taken in make the frame solid and steady, 
So as lo prevent the glass from coming 
into contact with the saw. — Frederic 
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terferc with hold- 
ing the scraper at the proper angle, A 
carpenter, who uses on his scrapers the 
handle here illustrated, finds that it gives 
ver>- little trouble in this respect, and 
saves soreness of the fingers when there 
is much of this kind of work to do. 
The handle is cut from hard wood, Vs in. 
thick, and the backing block is rounded 
off smooth at the top to allow a firm hold 
by the left hand, giving plenty of pressure 
against the work. — Benj. W. Bush, Key- 
port, N. J. 



C.MI hearing surfaces in machinery 
should be as large as is practicable, insur- 
ing against undue wear. Compensalic 
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A Portable Tool Drawer 

A carpenter who works in a plant where 
he has to carry his tools around frequent- 
ly to various locations in the shop, fitted 




cr of TooU from the Driwcr 



np n hox which serves either as a drawer 
for his workbench or for a tray to be 
carried. When in its place under the 
Iicnch. the drawer is readily locked with 
a padlock over the hasp shown. When 
the carpentiT starts out to work in an- 
other part of the plant, he merely takes 
out Ihc drawer, catches it by the handle 
in the middle partition and carries it with 
him.— Chas. H. Willey. Concord, N. H. 

Proper Placing of Three Hinges 
on a Door 

When three hinpes are use<l on a barn 
or Earajfc door, they arc usually placed 
equidistant: the third hinge, being mid- 
way bciween the other two. is then of 
little use except in restraining any tend- 
ency of the <l(».r to warp. It does very 
little good toward supporting the wcigiit 
of the <loor, and on doors where warping 
is not to be feared, it will make a better 
job if the third hinge is placed directly 
underneath the npper hinge, as this it; 
where its strength will count the most. 
The appearance may not be quite so syni- 
meirical, but the door will work longer 
without atleniion. 

Lead "German Soldiers" Used 
as Targets 
The enterprising owner of a public 
shooting gallery set up for targets, in- 
stead of the ordinary figures of binls or 
fowl, a line of small German soldiers 
made of lead. Kvery succcssfid shot 
broke up one of these soldiers, but the 
pieces of lead were caught up in a net 
and were readily recast. — Philip A. Wall, 
lied fort!, jifass. 



Saving Fud on the Gu Et*nge 

A kink which will save gas in the 
kitchen is the use of a large piece of sheet 
iron, to be placed directly on top of the 
stove when there are several utensils to 
be kept warm. The sheet-iron plate con- 
ducts the heat from one burner and dis- 
tributes it to the others so that only the 
one burner need be kept lighted. The 
sheet-iron slide which many stoves have 
under the burners to catch dirt, if easily 
removed, will be quite satisfactory- for 
this purpose. No great amount of heat 
will be conducted to the vessels indirectly 
over the fire, but there will be sufficient 
to keep the contents warm enough for 
eating. — G. A. Luers, Washington, D. C, 

Electric Hand Wanner for Automobile 
Steering Wheel 
One of the simplest electrical conven- 
iences to make for the automobile is an 
electric hand warmer. On the half of the 
steering wheel that comes toward the 
driver's body, or where he will grasp the 
wheel, wind a layer of heavy silk cloth, 
Klica will do just as well, and if one is 
sure the wheel will never become wet, no 
silk layer is necessary. Next, cut some 
asbestos in strips, and wind it over the 
silk. Then wind some resistance wire 
carefully upon the asbestos, with each 
turn y^ in. from the next, being careful 
that no two turns touch. Over this wind 
tire tape, extending it also over the other 
half of the wheel, for the sake of uniform 
appearance. To the ends of the resistance 
wire connect insulated, stranded copper 
wires, that reach down the steering post 
to a connection with the storage battery 




A Little Electric Caneni from tht Storaic Baiierjr 

on the Cir, PaMinI throuih Rciiiunce Wire WobbJ 

on the Gteerinc Wheel. Kcebi the DriTcr'e Hudi 

Warn on th* C olden Oara 

of the car. Place a switch in the line so 
that the circuit can he broken. A good 
enough resistance material for this por- 
posc IS bare iron wire. For six-volt bat* 
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teries, 30 ft. of No. 20 gauge iron wire 
will do: for 12 volts, about No. 23 should 
he used- The wire should become only 
moderately hot ; ihis can be determined in 
each particular case before the tire tape 

permanently wound in place. — F. E, 

■ mer, Dalton, N. Y. 



must be performed so often that this 
slight saving is of considerable value. A 
convenient arrangement for ihis purpose 
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Iniulating Handles for Pliers 
and Other Toots 
In order that the electrician may work 
with safety on wires carrying high volt- 
age, the handles of his pliers, and other 
tools, are often insulated with tape or 
wood. These materials do not form a 
satisfactory insulation against any con- 
siderable voltage, except when dry and in 
good condition. Those who wish a better 
quality of insulation may use this method: 
Give the handle a coat of shellac, and 
wind around it strips of mica; over this 
give a coal of rubber cement, such as is 
used for repairing automobile tires. Be- 
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consists of a band of sheet brass around 
the bottle holder, fastened with a small 
screw. The projecting end is wrapped 
with absorbent linen, such as may be pro- 
duced by washing out scraps of tracing 
cloth in hot water. A pin is clamped in 
near the screw, so that the end of the 
strip of linen will catch on its point and 
be prevented from unraveling. The .oen 
is wiped with a movement of one hand, as 
illustrated, the weight of the bottle holder 
preventing its being lifted off the tabic. — 
g. J. Workman. Cleveland, Ohio. 

Springless Self-CIoEing Gate Hinge 
A very simple hinge for the farm gatir. 
which possesses great strength and dura- 
bility, consists of two pieces of pipe and 
a piece of round bar bent to a right angle. 
The short piece 



fore the cement gets too hard, slip over 
it .1 piece of red-rubber tubing (not fabric 
hose) with walls about % in. thick. 
When the cement has hardened, it will 
hold the rubber tubing firmly in place. 
One reason for selecting red-rubber tub- 
ing rather than white is that it makes the 
loo! much easier to distinguish on a 
bench, which may be full of other tools 
and white-porcelain articles, The outer 
ends of the pieces of rubber tubing should 
be vulcanized together, or stitched with 
stout thread, in order to protect the 
hand S.- 
Pen Wiper for Draftsmen 
Much time can be saved in the drafting 
room by providing means for wiping out 
the pen with one hand, while lifting the 
cork from the ink bottle with the other. 
^XUJing the pen is an operation which 



of pipe should be 
driven into the 
larger piece, the 




lo 

which is tlanened 

and fastened with 

screws to the post. 

The upper end of 

Ihis piece of pipe 

should be beveled 

off at an angle of 

about 30°. so that, 

as the gale is 

opened, it will be 

lifted slightly and 

close it without the use of any spring. 

It is not always necessary to have the two 

pieces of pipe, but it makes a much 

stronger and more durable hinge, as 

rod does not need to be bent at sue 

sharp angle, and the larger pipe will cause 

less strain on the screws '^JV.^R."^. Vv<i\'!i."'^^ 
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Movable Pmu Made of IHpe Uieful 
in Stock! 



Licfattnc a Fire at the Top 
Sam Pad 

The sacks in the picture are held be- AJtbon^h a coal fire always bams bet- 
ween movable posts, each made of two ter, especially at the start, when liffated 
from the bottom, it has been found to 
be much more enonoroical of coal if the 
-paper and kindling wood are placed above 
the coal. \ few small coals and cinders 
are spread over the top of the kindlini; 
wood to enable a coal fire to be started. 
.\fter the top layer begins to bum prop- 
erly, the fire will spread slowly down- 
ward, if the air draft is right. This 
method secures the most complete com- 
bustion, because the gases from the un- 
burned coal at the bottom must pass 
through the burning layer at the top, and 
thus become completely burned. !t is ad- 
mittedly harder to build and control this 
kind of a fire, but the saving in fuel often 
justifies the extra trouble. 




Stnl Poiu, bctwHH Which Stock ci_ 

Piled Up. will be Pouod UkTbI in Hasr 
Pic t Dry Stock Koomi 

pieces of pipe, two flanges, and a coupling. 
.'\t the coupling, both pieces of pipe are 
ihn-ailcd with a straight thread, not a pipe 
ihrcail. one beint; right-hand and the 
other left-hand. The coupling is threaded 
internally, to correspond with these, and 
is .idjuslcd like a turnbiickle. a hole being 
'Irrlk'd through the center of it. to lake 
;in iron rod, as a wrench. To move the 
posts from one place to another, it is 
only necessary to loosen this coupling, 
move the posts, and again tighten it up. 

Repairing a Cracked Water Jacket 

with Cement 
A lO-hp. gasoline engine suddenly de- 
vrlopcd a crack in the water jaekul, and 
was jiiii out of commission. .\s ihi- loca- 
tion w:is far frgm a repair shop, an cmer- 



Hutdy Twine Holder and Cuttv 

To make a very convenient holder and 
cutter for twine, place the ball of twine 
in a wooden box. with the end coming out 
through a hole in the lid, over which i 
flat spring is fastened so as to hold it 
from slipping back into the box. From 
this spring the twine comes out under the 
knife, which may be made from a piece 
of a saw or a safety-raior blade. The 
knife is mounted on a block which worki 
on a hinge, as shown, .\nother flat 
spring is mounted under the block, tO 
keep it away from the twine while it is 
being drawn out. To cut off the twiner 
simply strike the knob on top* with the 
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.,[ 1 par. I'ortk. 
i parts s.ind, with a lev 
;u-ii>ss it to [in-vcnt cracking, tlio crack 
was plngRcd so that no water leaked. 
Aflt-r the cement had dried, the engine 
ran as well as ever. — II. S. Rich, Crom- 
well, Conn. 

CTWhere rubber gaskets might be objec- 
tionable, as on cooking utensils, tin foil 
is very useful for the purpose. 
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hand, bringing the knife down on the 
twine. The knife should be removed aad 
sharpened when necessary, — Chandler H. 
Montgomery, Piqua, Ohio. 
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Cylinders Repaired by Soldering 

By DAVID BAXTER 




^IRING scored cylinders in auto- 
' "e engines is a somewhat difficult 
and one wliicli requires some skill, by 
ever method it is attempted. Until 
Uly. it was considered that cylinders 
crc badly scored required rebor- 
fitting with oversize pistons. 
there arc now at least three 
methods in use for repairing 
these scratches, namely, by 
oxyacetylene welding, by 
brazing, and by soldering. 
While the first is the most 
eltable method, the last- 
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Vij by 1^ by 2 in. in siiflS 
Lirveil 10 fit the inside on 
The surface is polished 



the cylinder 

and tinned. Beside the soldering cop- 
per stands the stick of solder. This is 
ordinary half-and-half tin-lead solder,— 
with a little more tin added. For ihi^ 
ijurpose it should be cast into the form oq 
a long stick not over 14 ^^^ 
diameter o* thickness. ^^^L T h ( 
boring tool which is 
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le apparati 
Khcr methods is not available, 
ioldering method may. however. 
f of some of the same apparntu:^ 
id in welding, if this is available. 
ding torch may be used for hcal- 
loldering copper, and the cylinder 
le heated preparatory to soldering', 
ante way as for welding, except 
temperature required is not so 

sols needed arc shown in Fig. 1. 
affainst ihe top cylinder cast- 
le soldering copper, which con- 
\ B smsll piece of copper, fast- 
the end of a lone iron rod, about 
I diameter and iS in. long. The 



old piston sawed off al ihc solid end, with 
a shank attached to a pin in the piston- 
pin holes. The other end of the piston 
is notched clear around, so that it cuts 
out the excess solder. The glass to then 
right contains the solution with which th^ 
surface of the steel is cleaned before tia« 
ning. A good solution consists of equal 
parts of bine vitriol and sal amn 
dissolved in water. 

The process is as follows: First cleaa 
thoroughly Ihc scored place, and a striM 
1 in. or so wide on each side of it, wiUr 
emerj' cloth or steel wool. Then place tl 
scored cylinder over a gas burner or su 
able healer, until vl \?, ■*<'a.^'«v ^■wi-wgcv < 
iry tVie so\AM\t\^ %iCi\\5.'C\t>w. Xi'atv\. 
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hot enough to crack the casting. While 
this is being done, the special soldering 
copper should be heated. Get it hot 
enough to melt the solder, but not so 
hot as to spatter it. As soon as the 
copper and cj'hnder are ready, appiv the 
solution to the scored surface, making 
sure that every portion of it is moistened 
with the liquid. When dry, fill the score 
with melted solder by inserting the stick 
of solder into the cylinder and putting 
the hot copper against it. After the 
score is entirely filled with solder, allow 
the whole thing to cool ; then reheat the 
copper and smooth out the solder. Work 
the copper back and forth or sideways 
like a trowel, until every crevice is full of 
solder. Allow the cylinder casting to cool 
again, and then employ the hand borer, as 
shown in Fig. 2. The boring tool should 
fit the cylinder quite snugly; if it is too 
loose, it may be possible to peen the Inside 
of the piston surface with a hall-peen 
hammer even all around, so as to expand it. 
The reliability of this method depends 
upon the thoroughness with which the 
solder is applied to the scored portion. 
Sometimes it is necessary to reheat the 
soldering copper several times during the 
process. Either a welding torch or a 
common tinner's blowtorch, will do, or 
even a common gas burner, though the 
work will then be slower. After the cyl- 
inder is bored out, it is sometimes neces- 
sary to polish the solder with waste or 
with a scraping tool. The soldering method 
is not recommended as equal to the 
welding process, but it is particularly 
valuable on rush jobs where the custo- 
mer cannot wait for welding, or where 
there is no welding shop which is 
equipped to do the work. ' When weld- 
ing cylinders, it is sometimes necessary 
to put in new pistons, as the cylinder has 
to be bored oversize; with the soldered 
cylinder, the old pistons can be used. 

The question which will occur to the 
mechanic is whether a soft solder can be 
relied upon to remain solid under the 
tem|jerntures prevailing in an engine cyl- 
inder. This is unqueslionably the weak 
point of the method, but it should be re- 
membered that the lower pnrt of the cyl- 
inder, where the worst scores often occur, 
does not get so hot as the combustion 
chamber above, and that in any case the 
inner surface of the cylinder does not 
reach anything like the temperature found 
at the center of the piston head, unless the 
cooling system is allowed to run dry. But 
in deciding whether to apply the soldering 
method, the iocation of tne scoies should 



be considered, as well as the probability of 
the engine being used under conditions 
which would cause it to heat up greatly. 
Figure 3 shows another application of 
the soldering method, namely, repairing a 
crack in the water jacket of a cylinder 
casting. This is not recommended for 
great reliability, hut it is often useful in 
a pinch. The process is very similar to 
that described above, except that the 
common soldering copper is used. The 
line of the crack is cut out to a V-shaped 
groove, as for welding. This groove is 
made with a cold chisel, almost to the 
full depth of the metal's thickness, and 
about % in. wide at the top. The groove 
is painted with the acid solution; it is 
then filled with melted solder and 
smoothed down with the soldering cop* 
per. Again, the chief requirement is to 
see that the soldering powder is thor- 
oughly stuck to the iron. The appear- 
ance of such jobs is very neat, but ^- 
though they have been known to give 
satisfaction for months, the repairing 
should not be regarded as permanent. 
The upright casting in Pi?. 1 shows such 
a repair to the water jacket. Along the 
right and lower edges of this casting can 
he seen the white marks which are the 
only visible indication that the soldering 
process has been applied. 

Sharpening a Wom-Down Saw 

Many carpenters, especially those who 
have been at the trade for some time, 
number among their tools a saw or two 
which, through many filings, are worn to 
half their former width. The handle is 
thus in the way of the saw-filing clamp 
and must be removed for filing, or at least 
three or four screws must be removed to 
permit the handle 
to be turned back. 
This consumes 
time, and. since 
each screw con- 
sists of two parts, 
often results in 
the loss of a need- 
ed and not easily 
replaced screw. 
An easy way out 
of the difficulty, 
and one which 
does not harm the 
saw in any way, consists in enlarging the 
holes of all except the uppennost screw 
to notches leading to toe edge of the 
saw blade, these notches bein; shaped in 
conformity with the circle trued by Mcfe 
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'hen the handle is pivoted on the 

f the top. This is easily done by 

all but the pivot screw and 

the handle about on it, while a 

held against first one, and then 

losite side of each screw hole, 

rking the path of each over the 

The slots can then be cut out, fol- 

I these marks. To gel a saw thus 

ready for filing, it is only neces- 

give each screw a half turn and 

ick the handle. — Henty Simmons, 

les. Calif. 

me Gasoline-Torch Piston Leathers 

stoii leathers for gasoline torches can 
lade as indicated in the illustration, by 
g a short length of %-'"■ thin brass 
ng as a form, and then driving a piece 
il-soaked leather into it with a section 
a^-in. brass 
birig, used as a 
punch. Place the 
piece of %-in. tub- 
ing, which should 
hie about Vi in- 
high, on the top 
of (he bench. Lay 
"1 piece of leather. 
- ■ - 1 the same thick- 
t*THtB° ness as the old 
one. over the top 
. tube. By forcing the %-in. 
as shown in the picture, the 
will be molded into the form re- 
can then be trimmed off evenly 
: top of the %-in. tubing ring, 
ither should be permitted to re- 
n the form for a few hours, or 
ht if possible, after which it will 
be required shape. A hole should 
ched in the middle of the piston 
to accommodate the screw which 
to the piston head, R, after using, 
tton leaks, soapsuds should be 
sround it rather than gasoline. If 
B is used, it will dissolve the oil on 
Ion leather and spoil it. — L. M. 
it. Louis, Mo. 

Id Linen Collars Make Good 
Marking Tags 

I discarded linen collars, exceilent 
abels, or tags, can be made. The 
surface which comes about with 
lealed starching makes an excel- 
rface to write upon. A hole is 
d at one end, through which a 
ing^th of string is twisted. Labels 
n this way are very durable, and 
t pull away or tear. 




Saving Gas in Heating Water 

A vessel which will heat water on a ga| 
stove more quickly than will an ordinal^ 
pan or kettle, and 
which will for this 
reason save gas, 
can be made by 
soldering an in- 
verted funnel into 
the bottom of a 
tin pan. Nearly the 
whole portion of 
the bottom of the 
pan that is cov- 
ered by the funnel 
should be cut 
away, so that the 
hot gases from 
the flame can go up through the funnel 
as well as around the sides of the pan. It 
is this double heating that makes the ves- 
sel efficient, — Harvey Mead, Scranton, PiU_ 

Salt in Whitewash 
Where it is customary in the summed 
months to whitewash hothouse or green^ 
house windows to keep off some of 
hot rays, it is necessary lo clean the v 
dows in the winter time, and it is usual^ 
hard to remove the old covering. By pull 
ting one gallon of common salt in a harrj 
of whitewash, a mixture will he mna^ 
which can be removed easily. 

Screw Eyes Carry Padlock 

In applying a padlock to a door, 

main requirement for the hasp is that it 

should be fastened m such a way that 
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a regular hisp ■ 

to insert t w o 

screw eyes in the position shown ; one 

the door, and the n ' ■ ■ ■ 

so that they come close to each othet^ 

when the door is closed. When the padd 

lock is attached as shown, the scr^ 

eyes cannot be unscrewed, — !- H. %^.t)j 

rell, A\i%usia, Ci». 




Testing Seed Com for Germination 

Br H. A. FRANKLIN 



"'HE average yield of corn through- 
out the United States is not far from 
bu. per acre. There are 4,800 hills of 
m to the acre, planted 3 ft. apart each 




Setd-Cotn Kin ■» Kept In Kuk*. Bich Numbered 

■nd TlCfed, While the Kerneli from It are 

Eelag T»ted (or aerminetion 

way. Three stalks lo the hill and one 
ear on eiich stalk would yield 14,400 ears, 
which, at half a jionnd to the ear, would 
make 7,200 lb. or 130 bii. of shelled corn 
per acre. This is not all theory, for corn- 
cliili boys have produced such yields in 
a dozen different states. The difference 
between this and the average yield cor- 
responds to the difference between the 
old f-ishionid v,iv of pUntnig b\ the rule 
of thumli and the new wii of ipphmg 
scKiilitic kiio«l(.dgt to till growing oi 
cropi 

The first Mep m the prodiiciion ot hrgi 
jitlils of corn is the sekction of itid wilh 
strong Mnln> from ilii, best [iroducing 
slilks in ont M-irs fidd ftr ni\t \nrs 
crop I hi bf-tlooknifr ktrn^ls ni n lit 
dt III S>me gnins ut lurn ihit Kirnnmtc 
fiirh wtli shovv wtik roots or -ipronts 
Si ilks f,r( wn from luih stid- fill to huL 
e-irs I 1 iMiig ont the qiii'iiion of poor «od 
and 1 1 1(11 \ prepirid seed bed the two 
pnncipil ciii'iei of low Mtlds of corn an 
vacant hills and b:irren stalks, both of 
which may be prevented by thorough 
ripeninj:;. careful curing, and the final 
process of elimination by testing the ger- 
minating qualities of each seed ear in the 
incubator. Growing three productive 
stalks to the hill without any skips, or 
the same ratio when planted in drills, is 
too near perfection to expect, bui \nie\- 



ligcnt effort, with the assistance of mod- 
ern machinery and laboratory appliances, 
will always increase the yield. 

The seed-curing rack, here shown, will 
hold 100 ears of seed com, each ear in a 
separate compartment, from the day the 
cars arc selected in the field, through the 
final ripening and curing processes and 
the testing of each individual car for ger- 
mination, to the final selection for plant- 
ing, and each of the 100 ears will retain 
its identity throughout the test. 

Each ear should have a card fastened 
to the butt end of the cob, preferably by 
a thin, blind staple. On the card is 
marked the number corresponding with 
the wire pigeonhole that the ear occu- 
pies These numbers wilt read Al, A2. 
etc., using the first 10 letters of the alpha- 
bet with the exception of letter "I," as 
shown in Fig. 1. The same system of let- 
ters and figures will identify the five 
grains from any ear while they are being 
tested for germination. 

The incubator cabinet. Fig. 2, com- 
pletes the equipment for the scientific 
handling of seed corn, which includes 
also a permanent record such as modem 
farming demands for the registration of 
pure-bred seed. This record is made by 
marking the date and result of each gcr- 
test on the card that is attached 




to the cob. The cabinet is used ta COT- 
wuh the curing racks, to test ^ 
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fitness of the different cars for seed. Its 
capacity is 1,000 ears, or equal to 10 seed- 
corn racks as represented in Fig. I. The 
racks and drawers may be numbered cor- 
respondingly from I to 10, so that, (or in- 
stance, 9-J-8 will indicate the eighth com- 
partment in row J of the ninth drawer. 
containing grains from ear No, 9-J-8, 
which is placed in the ninth rack, row .J, 
eighth space. 

This testing cabinet is 48 in. high, 28 
in. wide, and 2IV2 in. deep. The four cor- 
ner posts are 2 by 2-in, strips. The cab- 
inet is boxed in with sound i^-in, ceiling 
lumber of the matched variety. The top 
is also of ceiling lumber, with a trapdoor 
in the center. The bottom pair of cleats. 
on the corner posts, are nailed on 15 in. 
from the floor. The other cleats are 3 
in. apart, as shown in the drawing. These 
cleats support the shelves, and should be 
of sound material, I '/a in. wide by % in. 
thick. The shelves are made of slats so 
that the temperature will be more uni- 
form, but they must be level, straight, 
and true. 

The tin deflector is filled with water to 
supply moisture. It also prevents exces- 
sive healing of the lowest pan; it dis 
tributes the heat in equal amounts on 
either side of the lamp, and starts it up 
at the sides of the cabinet to circulate 
around each pan alike. The heating ar 
rangement is more or less automat c m 
that each pan receives an average amou t 
of heat, and the temperatures at vn 
heights arc as nearly uniform as is a 
obtainable. The temperature shoiil 
maintained between 72 and 80" F. 
trapdoor ventilator in the top lets out 
the superheated air when necessary \ 
good lamp of the incubator style fur 
nishes heat, and is not easily put out of 

The pans should be of No. 24 gatige 
galvanized iron. They should be made 
accurately to size, 20 by 20 in,, fitted with 
nine tin partition strips running each 
way, thus dividing the pan into 100 divi. 
sions, or compartments, each 2 in. square 
and 1 in. deep. The tin partitions arc 
I in. high, and the tin strips are 20 in. 
long. They are cut to the center at in- 
tervals of 2 in,, and pushed together like 
the paper strips in an egg carton, and 
may be touched with solder at the joints 
to make the racks hold together. They 
can then be lifted out of the pans and 
cleaned with boiling water or live steam, 
after each lest, to kill spores. 

The sides of the various cells are 
marked on the left with letters and on 
front with figures, with a waterproof 



crayon, the letters and figures corre- 
sponding with those on the corn-curing 
rack. This system positively identifies 
the five grains in the tester with the car 
in the rack. 

The front is closed with two doors of 
the same material as the sides and back; 
the upper one incloses the pans, while 
(he lower one covers the lamp. 

To operate, put warm water in each 
pan, about Vt in. deep, and put in five ker- 
nels from every ear to be tested in their 
proper cell. Seeds must have air as well 
as moisture, so it is belter to sift a layer 
of fine sawdust over the pans, then cover 
the sawdust with a square of cheesecloth, 
place the racks in position, and put the 
kernels of corn on top of the cheesecloth. 
This cabinet, without the tin racks, may 
also be used as a sprouter for grain in 
the winter months, when grain feed is so 
greatly desired in the poultry yard. 

Hardware Store Has Special Drawer 
for Carpenters' Squares 

One of the problems of the retail hard- 
store is to arrange the stock of car 







BiHciillr Buill to AceotDmodiH Cuptib 
;tn' Sauarc* I* ■ Nsat Device in 
Anr Hirdwaie Store 



penters' squares so they may be easily 
displayed, and yet take up as little room 
as possible. They are awkward articles to 
arrange, and no little trouble to the clerks. 
One store overcame the difficulty in the 
following manner; A drawer was built 
to conform to the shape of the squares, 
and was so constructed that it could be 
easily rolled out of its pocket in the wall 
case, displaying the entire line of squares 
at once. The drawing shows how the 
drawer was built and how the otherwise 
dead space below the horizontal section of 
the drawer was used to house a number of 
small drawers, thus utilizing the e^vtvtt 
space. — L. B. S,ci\i\i\tv4,'ftMVi['v^,^».-Mi^. i 
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.■■fuiir 

iiiUHt be carried out durine the natural 

i resting lime of the tree, that is, in the 
winter. The remover of hig trees strives 
it all cost to avoid injuring the roots 
Uiore than is absolutely necessary, and to 
^is end a sqnnrc of soil is cut out all 
vound the tree. On one side, an opening, 
Ir slipway, is mnde, as can be seen In the 
Iholograph, 
' The most difficult pari of all is to cut 
tinder Ihe tree so as to sever the roots 
that may have penetrated lo some depth 
, the .soil. Several small tunnels are 
ipened up, and from these the separation 
J Ihc tree from the subsoil is carried out. 
Panks of wood are slipped under the irre 
: as runners on a track which is 
reparcd. The tree is then hauled by 
porxeK or, in the case of a rcry large 
men, by mechanical power. The 
are placed rounii the square of 
Mrth, as it is dangerous lo pull on any 
^rt of the tree itself. Before the rr- 
ptoval of the tree is ntlempteil, ihe new 
'losition must be ready. Down towanl the 
icavation, a track ij cut out so that the 
; will travel easily into the new loca- 
— S. Leonard Bastin, Boumemoulh, 
p gland. 

Starting Auto in Deep Sand 

\ former, looted rn a very sandy coun- 
, was :<ometimrs cmbarras.ied liecaiwe 
who came to see him found thai, 
►on Icavinr, they encountered a itreat 
'I of Iroubk in gelling (licir ears loos* 



encd from the deep sand. After the ex- 
perience of fumishme to one of bis truest* 
a pair of mules and a quantity oi h«ai->- 
planks, he devised a much less Imnhte- 
somc mclhod for the next case, lie got 
from his barn an old honw: hlankct and 
spread it on [lie ground in front of the 
drivcwhcels. The ditbcuUy, of course, is 
ihc tendency of a heavy mactiiDc to bvry 
Itself in the sand, by constant efforts 
slan. .-\s soon as the wheels climb or_- 
rhe horse blanket, even if Ibry drag it 
pan way down into the sand with tbccn, 
liie burying tendency is checked. — Samuel 
C, .Appleby. Baltimore. M.l. 

A Stove That Burns Sawdust 

A simple stove made of sheet iron. 
using only sawdust for furl, will bum 
a long while on one charge, giving «nfii 
cieni heat to cook a meal. The stove !!■ 
self is an iron can, from 6 to 8 in. tr 
diameter, and about the same hctghl. 
The bottom must be riveted to the sides. 
A 1-in. hole is cut on one side, 1 in. from 
the bottom. Around the top of the can, 
a number of notches arc; cut, V° in. deep 
and Vs in. wide. To start the fire, 
sprinkle sawdust in the bottom of tbe can 
up to the 1-in. opening. In this hole place 
a round piece of wood long enough to 
reach a little past the center of the can. 
and to leave a grasping length uuliide. 
Rest a similar piece vertically upon the 
first one, in the center of the can. Then 
pack sawdust lightly to the level of tbe 
notches in ibe top. After carefully re- 
moving both sticks BO as not to jar saw- 
dust into the holes left. Rluff 8 bit of 
crumpled paper into the l-in. opening. 




.-ind tight. In a few minutes tbe wk( 
mass of »awduKt will glow with a red hi 
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Removing Wall Paper with Steam 

Stripping wall paper from the walls of 
a room is a tedious and tiiipleasant tnsk. 
The following method has been found to 
do this work satisfactorily: Remove all 
furniture from the room and take up the 
Boor covering; place, in the middle of 
the room, some kind of a portable stove 
with a big pan of water on top. Light 
the stove and close all the windows ami 
doors; when the room becomes full of 
steam, it will soften Ihe paste which has 
been used for sticking the paper on the 
wall. After an hour or more of the 
steaming, it will be easy to remove the 
paper. 

Small Drafting Work ElaBily Done 
without a T-Square 

Small mechanical drawings, which con- 
sist mostly of horizontal and vertical 
lines, are made most quickly by using, in- 
stead of a T-square, a straightedge and 
the 45° triangle. Clamp the straightedge 
to the table, di- 
agonally, so that 
it is below and to 
the right of the 
space where the 
drawing is to be 
made. Lay the 
triangle with the 
long side against 
the straightedge; 
the triangle 
should be large 
enough so that, as it slides along the 
straightedge, it will pass over the 
whole space to be covered by the draw- 
ing: that is, the drawing will lie be- 
tween the straightedge and the line of mo- 
tion of the vertex of the triangle. If these 
conditions are fulfilled, all vertical and 
horizontal lines can be made with the two 
sides of the triangle; for lines al •15'^, 60°, 
or other angles, other triangles or a pro- 
tractor will be required, as usual. 



Adjustable Chute for Coal Wagon 
The ordinary chute used by coa! dealers 
docs not always make it possible to (ill 
the customer's bin without carrying. It 
is often supported by boxes and barrels, 
but this is not satisfactory. The chute 
can be made to fit a greater number of 
cases, and to give better service where 
used, by making an adjustable support for 
it on the back of the wagon. This sup- 
ifwu is really a part of the wagon box, but 




it allows the chule to be used in a num- 
r of potilions and gives it a firmer hold 
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A Speculty U*dc Cocut 
Boce on a Coal Wiion 
AUooi the Coil Chute lo 
bcAdjudedtoAnyHtiCtit. 
(Bd to ■ Numtiec ol Ancle* 



ihan is obtained by the usual method of 
hanging it over the edge of the box. 

Changing the corner brace of the wag- 
on box to meet the requirements may 
not be possible; a new brace is more 
practical. It should be made of heavy 
iron, the dimensions depending on the 
wagon and the chule. Two lugs, or ears, 
on the brace support a heavy iron rod 
which turns. hini;c- fash ion, on the lugs. 
A collar on the rod is provided with a set- 
screw so that the height of the chute 
with reference to the wagon box may be 
regulated. Heavy hooks on the chute fit 
over the rod, making a steady, firm sup- 
port. If both back-corner braces are 
changed in this manner such a variety 
of positions is possible that the chute 
nearly always can be used successfully. — 
M. F-. Duggan. Kenosha, Wis. 



Stop on Faucet Avoids 
Oil Leakage 
Quite frequently the faucet on an oil- 
supply c 



s used a 
; shop for storing lard and machin 
is not 




this difficulty, consists of a strip of metal, 
bent to the shape shown, and soldered in 
place so that the end of the handle strikes 
it. and is thus prevented from moving be- 
yond ihe closed position. 1 
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A Barrel Tumbler for Punch Shop 
or Foundry 

The usual method of removing burs 
from punched parts or sharp edges, and 
molding sand irom fresh castings, is to 




tumble them about in a rotating con- 
tainer. Broken pieces of carborundum 
wheels, emery sand, or some other abra- 
sive, are usually placed in the container 
to hasten the burring process. The small 
foundrj' or punch shop cannot well af- 
ford to be without such a tumbler, par- 
ticularly when one may be easily con- 
structed from a stout barrel. If the parts 
to be tumbled are light iu weight, a drive 
shaft, 1 in. in diameter, may be used. 
This rod should be long enough to pass 
through the barrel and allow about 1 ft. 
to project from each head, as shown in 
the sketch. A heavy block of hard wood 
strengthens the heads where the shaft 
passes through. A steel pin is driven 
through the wooden block, and into a 
hole drilled in the rod, so that the barrel 
will turn with the shaft. Suitable stand- 
ards with bearings are provided to sup- 
port the tumbler, and a pulley is placed 
on the shaft so the device may be driven 
from some outside source. Bearings may 
be made by wrapping the shaft with pa- 
per, and casting babbitt aronnd it. 

A hole should be cut in the side of the 
barrel, approximately 2 ft. long and I ft. 
wide. It will he ncccssar>- to sever the 
steel hoops at the point where the hole 
is cut, but before doing so. nail or screw 
the hoops to the barrel, near the cut-off 
point. Thus these hoops will remain 
to help strengthen the barrel. The cover 
placed over the hole is made of sheet 
steel, and arranged so it can be quickly 
placed in position or removed at will. A 
good method is to let one end swing on 
a heavy bolt, while the other end is 



shaped so it will hook over another bolt, 
which, when tightened, will hold the cov- 
er rigid. — Kenneth Coj^eshali, Webster 
Groves, Mo. 

Asbestos Hood for a Soldering Iron 



heat, and be kept at working tempera- 
ture for 15 or 20 minutes, if the pomt is 
covered with a thick asbestos hood, 
made from several layers of sheet asbes- 
tos. — K. M. Anderson, Temple, Texas. 

A Substantial Flagpole 
A neat, substantial flagstaff is made of 
12 ft. of 2-in. galvanized -iron pipe, a 2-in. 
to IK-iti- reducer. 8 ft. of H4-in. pipe, a 
IH-in. to %-in. reducer, 6 ft. of %-in. 
pipe, and a ^-in. cap, put together In the 
order named. Through the center of the 
cap a ^-in. hole is drilled for the bolt 
which holds the small galvanized pulley 
to the top of the pole. A galvanized 
hook for the rope is clamped to the pole. 
6 ft. from the lower end, with a strap of 
galvanized iron. A %-in. rope of the best 
quality should be threaded through the 
pulley. The staff is set upon a rock in the 
bottom of a hole. 2H ft. deep and 2 ft. in 
diameter, and is braced temporarily. 
Around it is poured a rather wet mixture 
of 1 part cement, 2 parts clean river sand, 
and 3 parts crushed rock. This should 




A FUnoIi Had* et Ir«o Pipa ud Pinlnat, and Sat 

in CoBcnta, !■ Durable in CoBilraction and 

Oracaful in AppeariBci 

be rounded up above the surface of the 
ground. When the base has set fiimlj', 
the braces may be removed. 
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A Swinging Elevator for Trunks and Light Fre^ht 



A peculiar form of hand-power eleva- 
tor, consisting of a hinged platform used 
in connection with a rope and tackle, 
be found 




If the elevator is only to be used occa- 
sionally, it is entirely passible to leave 
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ored 
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many small shops where freight has to 
be moved by hand from one story to an- 
other. 

The elevator is best built in connection 
^with a stairway, although this is not a 
Ktwcessary feature. The platform proper 
Wis made of 2-in. material, or lengths of 
^^•in. lumber very strongly braced. At 
Hie end, it is attached with good strong 
hinges, as shown, while at the other end 
1 end board is placed, large enough so 
' that, when il is swung down into the 
lower position, a trunk or box may be 
raised onto it and will rest there securely. 
If (his end board is braced on both sides, 
as shown, it will be necessary to detach 
the pulley block when loading on the 
freighl. This is the preferable method, 
as it is very little trouble to detach the 
block, and the braces on both sides add 
much to the strength of ihe elevator. It 
may be desirable to leave ofl one of the 
braces, since the freight can then be 
loaded from the side without detaching 
the pulley block, The upper pulley may 
be fastened to the ceiling joists, or raft- 
ers, of the floor above. If sufficient pow- 
er is not obtained by pulling the rope 
with the hands, it is, of course, possible 
to provide a windlass, or other means 
of increasing the pull, but this will not 
^« necessary for trunks and like objects. 




it in the upper position so that its floor 
forms a part of the second-story floor. 
The rope end can also be carried up the 
stairway and fastened on a hook above, 
so that no part of the elevator is in evi- 
dence on the lower floor. For places 
where the elevator would be in more fre- 
quent use, it would be well to provide a 
hook, such as the one shown, on the wall, 
where the end-pulley block can be hung, 
out of the way but easily attached to the 
elevator in a few seconds. 

This lypc of elevator is not adapted 
for freight which must be kept standing 
upright, but this will not be found to in- 
terfere seriously with its usefulness. — C. 
H, Patterson, Portland, Ore. 



^^»T1 



m Countersinking Center Drills 
Held in Special Chucks 
Combination countersink and center 
drills are in general use in machine shops, 
but many shops have inadequate means 
of holding them. The sketch shows two 
forms of chuck which are readily made 
for this purpose. The lower one is turned 
from a bar of machine steel, and has 
merely a hole in the end, with a setscrew 
for holding the drill. The taper of the 
chuck is made to lit the tailstock of the 
lathe. The upper sketch shows a chuck 
made from a worn-out %-in, twist drill. 
The end is turned down and threaded 
with a taper thread. A Vi-in. pipe thread 
was used on this chuck, and a nut was 
then lapped out with a standard V4-in. 
pipe tap. Slots were sawed in the threaded 
"iTtion. making spring jaws, a hole being 



drilled in the end, of the right size for the 
center drills used. The piece of twist 
drill should be retempered after it is cut 




to this shape, and the nut should be case- 
hardened, or, if convenient, a nut may 
be made from carbon steel and tem^t^eA. 



i 
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Lotd of Lumber Hauled by Light 
Cir and Hand Truck 

A lojif] (if ai-ft. lumticr was to be re- 
moved, ati'l no wn^r^n or truck of the 
ncccitsary length was available. The illus- 




How a Lliht Automobile and « Hud Track mm 

Had* to Uo the Work of a Loni WafOD 

Id Hiullnt a Load of LunEcr 

tratiun shows liow ihu joli was done with 
a li^ht lUitomoliilc ai)d a hand truck bor- 
rowed from a grocery. 1'hc rope from the 
rear axle of the car to the hand truck 
imllcrt the loud, while the rope around 
the rtiir cnil of the lumber held the truck 
ot) ihc Krnunil. — Kdwin L. Camp, Hunt- 
ington I'ark, Calif. 

Emergency Call-Bell Syatem 
Hae Permanent Wiring 

When a [lerson is taken sick in one 
room of a house, and must have means of 
calling for assistance from a person in 
another routn, an eluciric-bcll signaling 
system always is di'sirablc. In time of 
sickness, however, there is likely to be 
small oi)[)ortiinity to rig up such a system. 
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NHm Dtaircd and at One* Placed in 8*nlc* 

and its absence may cause real distress. 
An effective way to be prepared for this 



condition, at no great expense, i* to instal! 
in each beilroom, within easy accej~ oi 
the bed, a push button, mounted on a 
block, as shown in the sketch. These hut- 
tons are connected, in parallel, to a pair 
of wires which connect all ihc ditterent 
rooms. At the top of the block are two 
screws, each of which is connected to one 
side of the wiring system. One or more 
bell boards, such as shown in the upper 
right-hand comer, are then made, so that 
they can be hung on the two screws in 
any room where the bell may be desired. 
The bcil is mounted in series with one or 
two dry cells on this board, and the wires 
run underneath the board to the two 
sheet-brass lugs, which ser\'e the double 
purpose of supporting the board on the 
screws and of conducting current into 
the wires. The weight of the bell board 
will be sufficient to give a firm contact, if 
the two lugs are set a good distance apart, 
and the weight on the board is fairly well 
balanced. 

Should sickness occur in any room, it 
is then only necessary to see that the pa- 
tient is within reach of the push button, 
and to hang the bell board in whatever 
room the nurse or attendant will be. Two 
or more boards can be used, the same 
push button then sounding the bells 
wherever they are placed. If the at- 
tendant's work calls tier to another room, 
she can lift the bell board from the 
screws, take it with her to the other room, 
and hang it above the push button there. 
In rooms where use may at some time be 
found for one of the bells, but which are 
never used as bedrooms, it is not neces- 
sary to install buttons, but merely the 
two screws the proper distance apart, con- 
nected to the two wires which run from 
room to room. 

In an ordinary call-bell system, the ad- 
dition of extra bells to be sounded simul- 
taneously means extra strain on the bat- 
teries, which they may not be able to 
stand. With this system of wiring, each 
bell has its own battery, so that any num- 
ber of them can he hung up in different 
places and operated by any one of the push 
buttons without any extra load on the 
batteries. The bell board may be rigged 
as shown, or, if a louder alarm is wanted, 
two cells may be used, one on each $ide 
of the bell, in order to balance the weight 
properly. In times when there is no 
sickness, the call system may be put to 
various other uses, and in any case, at 
least one bell board should at ail times be 
kept on hand, with a battery mouaied ob 
it, which is in serviceable conditioB,: — 
H. E. GiflCord. Medfoid. Masa. 
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Lighter for the Gas Torch 
Made from a Spark Plug 

, It is the practice in some shops to leave 
\ welding torch burning with a small 
_ lame when it is not in use, owing to the 
time required for lighting it. Aside from 
the danger of fire caused by this custom, 
it always wastes more or less gas, which 
is not necessary if some apparatus such 
as that shown in the sketch is provided. 
Underneath the bench, in a box mounted 
for the purpose, are placed four or five 
dry cells, connected in the usual way to 
a jump-spark coil, such as used on auto- 
mobiles or stationary gas engines. The 
high-tension terminals of the spark coil 
are connected to a spark plug, mounted 
.as shown in the detail, so that the points 
are flush with the bench. In the primary 
circuit is connected a push button, which 
may be located on the floor, preferably 
sunk into it. so as to project no farther 
than the necessary distance for pushing 
the button with the foot. The torch is 
lighted by turning on the gas and bring- 
ing the no«le near the spark plug, at the 
same time pressing the button with the 
fool. The time required for this opera- 
tion is practically none, after the work- 
man has become familiar with the loca- 
tion of the button and spark plug. In 
the upper right-hand comer of the sketch 
is shown a simple method of making a 
stand or rack for the torch, which will 
lie handy in connection with the light- 
ing apparatus. 

While the gas saved is perhaps a small 
item, the element of safety is more im- 



ill-around usefulness o( a welding torch 
s appreciated. — C. C. Spreen, Detroit, 
^{irhigan. 

Portable Fence Formed of Easily 

Detached Sections 

Modern methods of raising live stock 

)n the cafeteria plan require the use of 
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A 8f«rh Pln(. Bunk Is the Btncb, ind CoaDcclcd 10 

a Coil md Btntrg of Dry CelU. Eliminitta the 

Htctatitr of £cs(iBg the Torch Butnioi 

portant, and since the amount of current 

used is very small, the apparatus will be 

Hdvaalageous in many shops where the 
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a succession of pasture crops, planted in 
rotation to mature at just the time when 
they give the greatest food value, and in 
the amounts best calculated to furnish 
the necessary feed without waste. To 
use the plan with the greatest success it 
is necessary to confine the stock to the 
feeding ground ready at the time, so that 
they will not injure or waste the growing 
crops. Since it is not practical to cut a 
farm permanently into small fields, some 
system of portable fences must be used. 
Such a fence is set up very quickly by 
using a universal pane! which may be 
ptil together in either of two ways, and 
which may be made of any size desired. 
The panels are built of boards. 6 in. wide 
and I in. thick. At one end of each panel 
a space is left into which an interlocking 
end of a similar panel will fit. The pan- 
els are made rigid with an inverted-V 
brace. The fence may be set up with the 
interlocking members forming a sort of 
zigzag, in which case the fence needs no 
other support; or. if so desired, the pan- 
els may be placed in a straight line, when 
it will be necessary to drive stakes on 
each side of the interlocking joints. — 
ilerbert A. Shearer, Chicago, 111. 

Rubber Cement for Repairing 
Tire Valve 
A bicycle rider found himself 15 miles 
from the nearest village, with a fast-leak- 
ing tire valve, due to the rubber washer 
being worn out. Remembering that he 
had some rubber cement in a tube, he ap- 
plied a small quantity of it to the worn 
washer, and after letting it dry, inserted il 
again in the valve stem. It served the pur- 
pose perfectly until a new valve stem could 
be obtained. — Raymond L\'iV« .'^'vMx\"a*r'% 
Mai\ilo\ta, Can. 
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Headrest for Auto Mechanic Strapped 
to His Head 

All automobile mechanic wliu liad ex- 
oils devices lo rest 
kvorking uiidcnieath 
a car, found that 
llicy were all lia- 
ble to the objec- 
tion that, when 
moving; around, it 
was difficult to 
move them and 
Ret them in the 
right |)lace with- 
out losing consid- 
erable time. He 
then made a pad 
consisting of a 
block of vo o d 
lined with felt, to 
lit the back of his head, and provided it 
with a piece of tape which was tied 
around his forehead, lie could thus move 
around under the car without »orr>' as to 
whether his head would conic down in a 
puddle of grease on the floor. Should the 
headrest come in contact with such a pud- 
dle, no other precaution is iiecessar>- than 
to slip it olT the hca<l before standing 
erect.— (.ilenn Rrou, Salt I.;>kc City. I'tah. 

The Auto Stop Block Reduced 
to Efficiency 

To keep cars in place on the floor of 
the garage, the usual method is to set a 
block lit wood against the tire, kicking it 
into place with the foot, which is a very 
easy and elTective 
process. The trou- 
ble comes in re- 
moving the Mock, 
if it is t i R h 1 1 y 
w e il g e d in. To 
overcome this diffi- 
culty, a large east- 
garage uses 



Spring-Opening Lock Pitted 
on Ruling Pen 

A small, stiff piece of spring steel, drilled 
to fit under the thumbscrew on an ordi- 
nary ruling pen, converts it into a spring- 
lock instrument. A curve on one end 
holds the blades together when the metal 
is turned the long way of the blade, while 
the other end is made long, to serve as 
a lever for unlocking. This is done by 
swinging the lever to one side, thus re- 
leasing the spring of the pen, and allow- 
ing the blades to open for inking; swing- 
ing it back brings the blades together 
again. Pens thus equipped give service 
equal to that of high-priced instruments. 
—Elmer O. Tetzlaff. Cicero. III. 



An Adjustable Bushing Puller 

Removing tight bushings is a subject 
which has engaged the ingenuity of many 
a mechanic. The device here illustrated 
may often enable 
one to extract, 
without damage, a 
bushing which 
would otherwise 
have to be cut in 
two in order to "=** 
remove it. The 
materials n e c e s- 
sarj- are a short 
pipe, 




ially 



s h ,1 p e d 



■ks. fitt 
pieces of Ras pii>e 
i>r bandies. The 
Mocks can ihns be 
removed in less 
lily.— r. P. Avery. Gar- 



CRcpair gnms and lire fabrics received in 
cold weather sometimes appear lifeless 
when they are merely frozen. Thaw out 
the material in a warm room before 
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>s the top, two 
pitf^cs of steel 
rod. and two nuts. 
Both pieces of rod 
should be forged 
at the lower end 
to the shape shown; at the upper end one 
piece is threaded and the other is left 
smooth. They are riveted or bolted to- 
gether, somewhat like a pair of heavy in- 
side calipers. The piece of pipe should 
be cut out at one side to give access to the 
cone nut with the fingers. Alter it is tight- 
ened, the bushing is pulled up by turning 
the upper nut with a wrench. 

Draftsman's Triangle with Raised 
Points or Feet 

,\ draftsman's triangle, of wood or 
composition material, may be fitted with 
three brass plugs, or rivets, located near 
the three corners of the triangle, riveted 
over to form similar heads on both side^ 
These will give two advantages in nte. The 
tttvAcncv of the nding pen to blur the Si* 
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when the ink comes in contact with the 
triangle will be eliminated, and the tri- 
angle will be much easier to lift from the 
tabic, as there will be sufficient space 
under it to insert the finger nail. Triangles 
fitted up in this way will save much lime 
for the draftsman and tracer. — G. A. 
Luers, Washington. D. C. 



Iiupector's Stamp Built into Hammer off the comers of 



Footstool Made from Hameu Hooks 

A novel and pretly footstool may be 
made from a board, about 12 in, square; 
four harness 
hooks, 6 in. long 
or over, and a 
piece of brocaded 
velvet, or leather. 




Stamping of wood, or soft-metal, parts, 
such as might be required after inspection, 
is most quickly accomplished by con- 
structing a stamp- 
ing hammer, as 
shown in the 
sketch. A wooden 
head and handle 
are formed out of 

£ieccs of fairly 
ard, heavy wood, 
and a socket is cut 
in the head so that 
the metal stamp 
can be driven in 
securely. To stamp an article, simply 
strike a blow with ihe toot, instead of 
using the stamp wiih a hammer. Such a 
device is of use in stamping either inspec- 
tion marks, figures, or letters required in 
processes of manufacture. 

Valve Grinder Made from Washer 

A valve-grinding tool such as this will 

be found very handy for valves which are 

provided with two holes for gripping 

them while grinding, rather than with a 

slot. The shank 







5i 



ay be 



nade 



longer and 
to the shape indi- 
cated, so as to be 
used like a bit 
brace itself. A 
heavy iron washer 
of the proper siie 
is cut in half and 
filed so as to 
leave the two lugs projecting the proper 
distance apart to fit the holes in the valve. 
The shank is then pinned to the center of 
this semicircular piece, and the tool is 
ready for use. It will be seen that the tool 
has the advantage of equalizing the pres- 
sure on all sides of the valve, which greatly 
assists the formation of a good fit all 
iround the valve seat. — J. E. Barkley, De- 
• , Mich. 




the board, bi 
sure to get the 
sides of equal 
length, thus mak- 
ing an octagon. Screw the four harness 
hooks under the stool where the corners 
were cut off. Pad the top of the stool, 
and cover it with the brocaded velvet or 
leather. Turn the edges of the covering 
material under at the lower edge, and fas- 
ten with tacks, completing the stool. — 
Mrs. Grace E. Willey, Concord. N. H. 



Wires across Barrel Heads 
Give Protection 

A concern which every year ships many 
tons of iron castings in barrels had trou- 
ble from the heads of the barrels being 
knocked out. It was found to help a 
great deal in preventing this to fix across 
the end of the edge of the barrel beads 
stout steel wir 
twisted together, 
as shown in l' 
sketch. Four 
holes were drilled 
under the first 
hoop: the wire 
was passed from 
one hole to the op- 
posite one, dou- 
bted back, firmly twisted, and spliced. The 
crossing wire was put in in I he satne 
way. The barrels held together during 
long trips and much rough handling, — 
Irl R. Hicks, Centralia, Mo. 

Reaming Large Holes with an Ordinary 
Twist Drill 
Large holes that must be still further 
enlarged can easily be reamed with a 
twist drill, when the desired si« of 
reamer cannot be had. By procuring 
round oak plugs, turned to a driving fit, 
and driving these plugs into the hole to 
be reamed, the drill will be less likely to 
bind and wobble, and therefore less Viz- 
ble to breakage than when trviut t<i A^SSi. 
the hoks 'N\\.\voiiX. xVt t^m.%^. 
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An AU-Hetal Coat Rick 

A clothes rack for the shop, which is 
very strong and durable and free from 
dirt-catching comers, is made as shown 




Win NtttiDii aad Scrip* ot Iron Kod 

in the sketch. On a frame, consisting of 
three pieces of H^-in. pipe screwed into 
flanges on the floor, is hung a length of 
poultrj'-wire netting to separate the gar- 
ments hung on one side of the rack from 
those hung on the other. To the hori- 
lontnl pipe are attached the hooks, which 
may he arranged in any of several dilTer- 
ent ways. The arrangement in the lower 
right-hand corner is simple, the hook 



i a pte< 
1 a hoi 



>ugh a hole drilled in the 
pipe, and bent into shape with a hammer 
and round anvil. The hook arrangement 
in the left-hand comer gives greater ca- 
pacity to the rack, but is slightly more 
expensive. With cither of these types of 
hooks, it is advisable to put a pin through 
the elbow at one end of the horizontal 
pipe, so as to keep it from turning, in case 
one side should be overloaded with heavy 
clothes. 

Crane at Rear of Truck Helps 
Load and Unload 

For a truck man, or anyone engaged in 
general hauling, the idea of a crane built 
onto the back end of a truck presents 
great possibilities in the way of cutting 
down the time and number of men re- 
quired for heavy jobs of loading and un- 
loading. The frame of the crane may 
consist of two pieces of channel steel, 
long enough to reach from the ground 
up over the top of any load which may be 
expected to be carried on the truck; a 
shorter channel across the top of the two 
uprights. Mnd a piece of flat sheet steel fot 



the bottom. The first use of the crane, 
shown in the upper left-hand comer of 
the sketch, is to raise the rear end of the 
truck from the ground up to the height of 
the loading platform, whenever this is 
necessary. For this purpose, the pulley 
blocks, two at each side, are arranged as 
shown, and turning the crank at the right 
raises the truck to any height desired. 
Before this is attempted, the front wheeb 
must be securely blocked, front and rear, 
since, with the rear wheels off the ground, 
the brakes on an ordinary truck are of no 
use. 

After the truck is in position, it may be 
held there either by the rope, and the 
pawl acting against the ratchet, or by put- 
ting a pin across through the crane and 
the frame members. If it is held in the 
latter way, the upper pulley blocks can 
then be detached from the top of the 
crane, and the same tackle can be used 
to pull the load on or off of the truck, 
as shown in the lower sketch. Finally, 
after the job of loading or unloading is 
done, the upper pulley block may be 
shifted down to a hook on the bottom 
plate of the crane, and it can then be 
raised by turning the crank high enough 
so that the pin can be placed through the 
frame members, thus attaching the crane 
firmly to the truck for cari^'ing. It is 
then swung down to the position shown 
dotted in the upper sketch, where it rests 




Othtfwi** B( tlow ud Difiodi lac Tkn* m Wtm 

securely during the faanl, or natfl It b 
next reanired. At the ri|^t, the aimit 
•hown In creatcr detail, and a^plHi 
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means of attachment are indicated; these 
will, of course, vary for different types 
of trucks. If the U-bolt illustrated is 
used for attaching the lower pulley 
hlocks to the crane, it will be advisahle 
to attach a similar L'-bolt to the middle 
iif the bottom plate of the crane, in order 
that the frame mcmhers may not interfere 
with the pulley blocks when the tackle 
is arranged for raising the crane to 
the carrying position. Dimensions and 
strengths of the various parts will have to 
be worked out for each case separately, as 
they depend on ihe siie, weight, and char- 
acter of the truck, and the nature of the 
loads expected. — F. F. Bumstead, Long 
Beach, Calif. 
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Emergency Nut Cast of Babbitt 

When a nut, especially a large one of a 
certain size, must be had for repair work, 
and is not to be found, a good way is to 
make one from babbitt. In the case illus- 




threads and the 



oily rag, 



babbitt metal was poured into the 
When cool, the tin is torn away and a nut 
remains, which, if it has not the strength 
of a steel nut, will often give good service. 
The process is especially useful when a 
nut with a left-hand thread is required, 
as left-hand taps of the required size are 
less likely to be found handy than right- 
hand taps, while the babbitt nut can be 
Uge d in either case. — \V. J. Mahnke. 
^Beur d'Alene, Idaho. 



^F Invalid's Table Rests on Bed 

For the invalid who is able to sit up in 
bed, a great convenience is a table, or 
tray, made somewhat shorter than the 
width of the bed, with supports, 8 or 10 in. 
high, at either end. so that it can be set 
upon the bed directly over and in front of 
the patient. Three sides of the top are 
furnished with a narrow molding, and 
small brass handles attached at the ends. 
The wood may be stained and ornamental 
pockets made on its ends. These 
^itcei can be fastened to the t 



A Scarecrow with Moving Hands 

A scarecrow which, if not very lifelike, 
proved effective in frightening away the 
birds, was provided with "arms" to be re- 
volved by the wind. On the ends of the 
crossbar were mounted two sticks of pine, 
1 in. square. To one end of these sticks 
were fastened disks of bright tin, 7 in. in 
diameter: the other end was rounded off, 
and a piece of iron or lead pipe was driven 
on as a weight. The holes through these 
arms were placed at the points found by 
balancing the arms after the disks and 
pipe weights were applied; thus the 
slightest breeze would cause them to re- 




volve. They will move somewhat i 
freely if washers are placed between t 
and the crossbar. — Sylvanus V: 
Port Ewen, H.'l. 
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An Aspanpu Buncher 

A handy rack for bunching and tying 
up asparagus rhubarb, and similar garden 
product, IS made from two horseshoes. 




VcccUbUl, Such u Aiptntn*. ■" Laid In Thil 
Rack. Hide tram HomibMi. ind an Held with 
• Ltithtr Strip While bcins Tiid for Utikn 

mounted on blocks of wood. The base 
should be about 8 in. wide and 13 in. long. 
A block, about as high as the horseshoe, 
should be used as a headboard. The 
horseshoes are nailed to two blocks, 
sawed out as shown, and a leather strap, 
tacked to the baseboard, will serve to hold 
the hunch while it is being tied. The ends 
of the horseshoes should be set out some- 
what with a hammer before mounting, 
so as not to bend inward at the top. 
String cut to the right length is placed 
on the board before starting work. 

Hardening Long, Thin Pieces 
without Warping 
It is difficult to harden a long, thin piece 
of steel without considerable warping. 
This is due to the cooling of different 
parts at different 
times, producing 
internal st ra ins. 
If the red-hot 
piece is allowed to 
slide into the 
liquid on a chute 
held at an angle of 
about 45°, it will 
strike the water, 
end foremost, and 
cut into it at once. 
This gives better 
results ihan dropping it directly from the 
tongs, as the latter allows it to tilt, Which 
will keep it from cutting in sharply and 
delay the contact of the liquid with some 
parts of the surface, thus causing warp- 
ing. The chute may be a piece of scrap 
iron or tin, about 2 ft. long, bent up on 
two sides as shown. 





A Milk-Bottle Cover 

The thin tin boxes in which some kinds 
of fancy crackers are packed may be 
easily cut by scissors to make an excel- 
lent milk - bottle 
cover. Cut a strip 
a little wider than 
the top of the bot- 
tle, so that both 
sides may be bent 
down to engage 
the neck of the 
bottle, the tin be- 
ing bent inward 
on an angle a lit- 
tle less than that of the wall of the lip. 
In cutting the ends of the tin, leave a 
lip or point on one end, to be bent down, 
and make an invard curve on the other 
end, to permit an opening to be made 
without removing the cover from the 



Magnetic Locator Useful in Wiring 

Finished Houses 
A simple niethod of locating positions 
for openmgs in wiring old houses is that 
of using an ordinary magnetic compass, 
and a large, magnetized file. The file, 
which should be strongly magnetized, is 
driven into the ceiling at the point where - 
it is desired to bore the hole. By moving 
the magnetic needle over the flooring 
above, it is possible to locate the desired 
position by the a^tation of the compass 
needle.— Peter J. M. Clute, Schenectady, 
New York. 



Good and Bad Scraper Edges 

A great many carpenters have constant 
trouble in putting a good working edge 
on a scraper. This difficulty is almost al- 
ways due to the 
curling of the 
honed edge while 
"turning" it, or, to 
use an inappropri- 
ate though widely 
employed term, 
"rolling" it. 
While it is quite 
difficult to learn 
to turn the edge 
of a scraper, any- 
one can easily rectify a poorly tuned 
edge by straightening out the portion that 
has curled. 

This IB easily accomplished by ruBaht 
the sharp edge of a cbisel along Uw U# ' 
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of ihe turned edge of the scraper. To 
do ihis, the chisel must be held at a very 
acute angle to the surface of the scraper 
blade, and at an angle of about A5' to 
the turned edge, holding the under, or 
flat, side of the chisel up and going along 
the edge lightly and without the use of 
any force. The sharp, honed, and per- 
fectly straight edge of the chisel takes 
hold of the finest curled scraper edge. The 
angle used in the operation is very simitar 
to that at which a plane iron is honed and 
set in ihe plane. The same scraper edge 
can he brought back to good working 
condition repeatedly by employing this 
process, which not only rectifies the edge, 
but also removes from it particles of 
wood. dust, and glue. — Henry Simon, La- 
guna Beach, Calif. 

Meisuring Gauge for Power Hacksaw 

The ordinary forms of power hacksaw- 
are not provided with gauges for deter- 
mining the length of the pieces to he 
sawed, and the usual method is to meas- 
ure the length required with a scale, and 
set the piece in the vise so that the saw 
comes at the proper point. In order that 
the hacksaw may be provided with its 
own measuring scale, a gauge like the 
one illustrated can be readily built onto 
almost any power 
hacksaw. A piece 
of thick tubing is 
held in metal 
strips, screwed 
under the frame 
of the machine, 
and a setscrew, of 
a form easily 
turned with the 
fingers, is 
threaded into this 
lube. For strength and durability, it is 
well to reinforce the lube at the point 
where the setscrew. comes by driving on 
it. or soldering around it, a piece of 
larger inbing, or an iron strap, so (hat 
the screw will have a longer thread to 
«ork against, fnside of this tube slides 
a piece of round iron rod. which is bent 
10 a U-shape, as shown. Upon it may be 
msrked graduations to indicate directly 
the length of the pieces to be sawed off 
from Ihe stock. It will also be found 
useful in many shops to add a spring and 
some notches in the rod. at a distance 
from each other of I or ^ '"■• so that 
Ihe gauge may be easily set to these fre- 
aaently used points. — C. Anderson, Wor- 
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Door Latch Operated by Sign 
Reading "No Admittance" 

A factory made use of a novel d' 
one of its doors, which was intended for 
the use of employes only, although open- 
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ing on a semipublic thoroughfare. There 
was on the ouiside of the door no knob or 
latch, and no other visible indication of 
how to open the door. The latch behind 
the door was, in fact, worked by a lever 
and cord, which was operated by pres- 
sure at the proper spot on the "No Ad- 
mittance" sign. This was known to em- 
ployes, and the secret can readily be dis- 
covered by anyone after gaining access. 
but the method by which the employes 
opened the door was far from being ap- 
parent to bystanders, and did good service 
in keeping out intruders. — H. F. Blan- 
chard, Portland, Me. 

Making a Screwdriver Magnetic 

Magnetized screwdrivers are useful for 

many classes of work, the carbon steel of 



arc made being ca- 


pable 


of retain mg 


considerable mag- 




. A screw- 


driver 


which will 


retain 


a consider- 


ably 


ironger mag- 



tha.. _.. 

ordinar*' one, may be made from a round 
piece of tool steel, or preferably of tung- 
sten steel, by simply grinding the end 
a bar into the form of a very shon screw- 
driver blade. — Maurice Clement. Younta- 
town, Ohio. 
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Long Lever Eases Action 

of Force Pump 

A vertical force pump of the common 

kitchen variety was too hard-working 

" for the women 

of the household 

to handle, or for 

prolonged 

pumping in or- 




Br Plicini the Water Pomp in tin 
naK*T*i#n* Kip^d RiumiDE the l.ever 
} Floor, It mu be 
Hucli Hore Builr 

der to fill the small tank in 
the attic. The owner con- 
sequently thought out the 
following scheme, which 
has greatly reduced the 
labor. 

The pump was placed under the kitchen 
floor, as shown, and the blacksmith made 
a lever from an old axle, somewhat of the 
shape illustrated. At the left end was 
placed a link, as in common pump jacks, 
and to it was fastened the upper end of the 
pump rod. The other end of the lever 
was riveted to a piece of sheet iron, and 
the handle was fastened to it. The lever 
was pivoted to the underside of a joist 
by means of an eyeplate and bolt. A 
slot in the floor allowed the handle to be 
swung back and forth. This slot was too 
narrow to permit mice to pass through, 
or much cold air to enter. Where 50 
strokes of the pump was formerly quite 
tiresome, the operator can now lake 500 
without unc 



Handy Kitchen Chopping Board 

A handy chopping board may he 
quickly and easily made from a piece of 
hard wood, a pointed kitchen knife, and a 
large staple. The 
staple IS driven 
mto the edge of 
the chopping 
board far enough 
to set it firmly and 
at the same time 
to allow the point 
of the knife to fit 
mto it To oper- 
ate the knife is 
raised and lowered with one hand, while 
the food is passed under the blade with 




the other. Use of this device makes it 
easy to chop, slice, or mince, and there is 
little danger of the knife slipping, erm 
though great pressure is applied. 

Nail Hakes Satisfactory 
Plow-Plane Bit 

When cutters of a special size are r^ 
quired for plow planes, a quick and effi- 
cient way to make them is to dress down 
a large nail or spike to the required shape. 
Although the adjustment of such a cutter 
will present somewhat greater difEculty 
than one of the ordinary type, its per- 
formance, if it is carefully made and 
sharpened, will be quite satisfactory for 
many purposes. Cutters up to Y^ in, wide 
can be made from 16, 20, and 30-pcnny 
spikes. 

Staple Prevents Manipulation 
of Lock 

Many doors which have been long in 
use have shrunk to such an extent that 
there is quite a _ 
space between the 
door and frame 
when the door is 
closed. Manipu- 
lation of the locks 
through this 
space is quite pos- 
sible. especially 
where spring 
locks are used. An 
effective method 
of preventing this 
is to make a staple 
of sheet iron, long 
enough to take, between the two pointed 
ends, the tip of the striking plate. " 
this staple is then firmly driven in the 
position shown, it will be impossible to 
get at the lock to manipulate it. 

Carrying Piano Made Easy 
by Handles 

When a heavy piano is carried npstain 
and down and from one place to an- 
other, injuries to the instrument and to 
steps and doorways will usually result- 
The difficult thing in the transportatiim 
of a piano is not in the weight bnl ■* 
the placement of the weight. A cairiti 
which will reduce this difficulty is w't 
easily from two 10-ft. pieces of 2 by ♦*■ 
lumber. These are placed, one at 1^ 
front of the piano, between tEtc len ■' 
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Accurate Method of Setting Thread Tool 
In Lathe 3096 

Acetylene Uanlfold Heater Starts Cold 

Auto Engines 8229 

Add. Old Ptles Hade Serviceable br 
Treating with S167 

Acld-Proof Cement for Pipe Flttlnga. - . S1G9 

Action of Force Pump, Lona Lever 

Ease* 3302 

Adjustable BuBtiing Puller 3296 

Adjustable Chute (or CobI Wagon 3291 

Adjustable Lee for Table or Bi^nch SOSfi 

Adjuitlnent orLlght. Fine, Divided Win- 
dow Shades Permit 3261 

Air-Bellows Device Protects Sand-Blsat 

Operalors 31S7 

Air Brush. Sprayer or. Easily Hade from 
Common Usterlals 3208 

Air CompreHsor, Garage. Hade from Dis- 
carded Cycle Motor B16S 

Air-Cooled Motor. Water-Jacketing An. 31Ra 

Air Hammers. Storing In Oil Improves 
Working Quality 321! 

Air Hose, WeiBht and Pulleys K«ep Con- 
venient nnd Reduce Wear 3266 

Air Intake. Auto. Guarded for Crossing 

Streams 3164 

Air Whistle, Loud-Sounding, for Camp 

or UotorboBt 3H3 

Alarm, Automoblle-Thlef 3365 

Alcohol. Wood, Simple Test to Distin- 
guish from DEnBtur«d Alcohol 31GT 

AlTnlng Automobile Wheels, Qauge Stick 
Useful for S1S7 

Alining Hold-Down Bolts In Concrete 
Foundations 3191 

Alteration Adapts Twist Drill for Soft 
Uctals S22B 

Aluminum Bronie Letters, SUe for Hold- 
Ing 3810 

Angle Iron, Broken Slate Instrument 

f^nel Repaired with 3146 

Angle Pieces Shaped In V-Bloch with 

Arbor Press 3206 

Aogles and Curves for Drafting Jobo. 

iTaklnK Special ■ 33B9 

Animals. Safety Rsdlal Tether for 323S 

Animals. To Keep from Molesting the 

Garbage Can ■ 3333 

Ankle Strains In Driving Auto Relieved 
by Heel Block 3113 

Annealed Wire. Method of Making Cop- 

per Rivets from 1132 

Anthracite. Using Soft-Coal Screenings 

with 3367 

■MbmaratUB for Locating Trouble In 

^EacfUI Telephone Cables 3101 

^^■narntus of simple Construction for 

^■Ssndlns Heavy f Ipri tlti 

■■S^leatlons. Adluetable Counterborlng 

■"TfSoI Hae Many -^^■-v;- "** 

^ Arbor Press, Angle Pieces Shaped In ,.., 
V-Block with ■ ■ - 3206 

Armature of Motor, Pipe Aids In Re- 
moving 3124 

Articles In Place, Towel-Rack Improve- 

™-"t K«ops ji" 

OS Hood (or a Soldering Iron 3298 

.OB Plaster, Stronit. Formula (or 

,J», "Sve 'CoaV by Burning; '.'.','.','.'.'.'. 32BB 

Iftf^CU* Buncher .,,.., 330" 

-Hl»«r Starter. Spark-plug, (or Auto- 
.jWe Engines ................. 3213 

-Ubment Adopts Tachometer for 

RiafU without End Centers 312T 

Uciiment (or Use as Square. Hand- 

■aw Pitted with 33G1 

Blowtorch, Soldering Iron 

I JuryiWuite'otiirded'VoV cfoislni 




Auto and WaKon Springs, raralTln 

Grease (or 3*17 

Auto. Ankle StralnB in Driving Relieved 

by Heel Block 3113 

Auto-Body Panels, anil In Tanks, R«- 

movlng Dents in 314" 

Auto Chassis. Loading Truck Facilitates 

Htrndllng of 3263 

Auto Creeper. Headrest (or. Made from 

Inner Tube SttE 

Auto Drive ShB(t, Spring End Bearings 

Overcome Play In il8< 

Auto Engines. Cfold, Acetylene HanKold 

Heater Starts 3226 

Auto Engine. Increasing the Power of ■ ■ 3216 
Auto Engines. Renewing Valv>^ Guides 

in 3239 

Auto Engine. Rubber Tube Protects 

Ignition Distributor of 3128 

AiKo Engines, Used Oil from Hakes Good 

Fuel »27» 

Auto-Jack Lever. Pedal Extension on. 

Saves l.abor 32H 

Aulomallc Electric Backlng-Up Automo- 
bile Light 8210 

Automatic Shut-Off (or Filling Cans or 

Buckets 8231 

Automatic Signaling Device for Project- 
ing Machines SITS 

Automatic Weighing Machine Electric- 
ally Operated 8186 

Auto Mechanic. Headrest for. StrHiiped 

to His Head 8291 

Automobile Brake. Old, Adapted for Use 

on Windlass 8198 

Automobile Crank-Case Bolts, Onc-Uan 

Wrench for 3 JOT 

Automobile Crank Cases. Testing Oil 

Level in 3320 

Automobile Engines, Spark-Plug Alnm- 

i«er Starter for ttU 

Automobile. Crippled. Moving SinKle- 

Handed 8234 

Automobile Doors. Rattling of. Overcome 

by Setting, Hinges 1097 

Automobile- Exhaust Hculer Mounted In 

Floor Register 83S1 

Automobile Gasoline Gauges. Calibrat- 
ing 2212 

Automobile. Handy Chemical for Use 

about 3200 

Automiiblle Hood. Rubber Hose Stops 

Battlln^r of 3147 

Automobile Light, Automatic Electric __^ 

Backlng-Up 3310 

Automobile Motor. Testing Compression 

In Cylinders o( 2U0 

Automobile. Passenger. Converting into 

Delivery Car 3887 

Automobile Radiator as a Heating Unit 3201 
Automobile Steering Wheel, Electric 

Hand Warmer (or 3338 

Automobile. Running Board on Strength- 
ened by Brace ^,... 184* 

Automobile Steering Column. Ftesh 

Light on 8289 

Automoblle-Thlef Alarm 32(6 

Automobile Use. Telephone and. StetbO- 

scope (or 8161 

Automobile Wlieels. Device (or Remov- ^ ._ 

Ing from Axle -,■ v." • V. "" 

Automobile Wheels. Gauge SUck Useful 

for Alining 8167 

Automobile wheel. Elfectlve Emergency 

Repair for ; v;,: ■ *^" 

Automobile Wheels. Removing with the 

Hub Call 8244 

Automobiles. Bxhoust Deflertors Keep 

Fumes Out of ..-..-....----.-.-.... 3233 
Auto Motors. Truck^wlth Lifting Plat- 

form and Crvdle for 3131 
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Boiia, Davie* for Tightening Quleklr 

wltl» Brace 3129 

Bolta. Hold-Down. AUnltie In Concrete 

Foundatiana 3191 

BolU. Serviceable Tool for CleanlTiK 

ThreadB on 3200 

Bolts. Small. Locked Quickly by Cut- 

tlnK with Chisel 3104 

BorlDK Ban. Lathe, Methods oC Hold- 
ing Tools In 3200 

Borlne Large Holes in tilass 1230 

Boring Btnall Machine Parts aCter 

GrindlDK 3170 

Boring Tool. Pattern Maker'a. for Small. 

Deep Work 3148 

Bosses and Hubs on Drill Press. Tool 

tor Uachlnlng 31S0 

Bow. Snap. Aids In Making Chalk Lines 3207 
Box Bottom. Self-RalslnK. Aids in Ob- 
taining Contents 3234 

Boxes as Units. Stock Bins Built Up 

from 3100 

Boxes, Hook Filled to Hand Truck 

Holds ai83 

Boxes. Winch Truck lor Piling and 

Loading 3111 

Brace and Bit. Breastplate for 33GT 

Brace. Device for Tightening Bolts 

Quickly with S13S 

Brace. Ratchet. Remodeled for Work in 

Cramped Spaces 3218 

Brace, Running Board on Automobile 

airengthened by 324« 

BrakOj_pld Automobile. Adapted for Use 

on Mndlass 3193 

Branches and Netting, Larce Minnow 

Net Made of 3118 

Brass Scraper (or Cleaning Tools 3213 

Brass Washers. Thin. Tool for Cutting, . 3198 

Bread Pans. Desk Drawers Made of 32(1 

Breaking Porcelain Tubes Squarely SlOO 

Breast Drill, Vise and. Used as a Sub- 
stitute Drill Press 3148 

Br«AStplate for Brace and Bit 3267 

Brick and Mortar, Holes Drilled through 317S 
Broktin Point. B.tling » Lag Screw In 

a Hole Containing 3187 

Broken Slate Instrument Panel Repaired 

with Angle Iron 3143 

Brushes, ifteping Soft with Paraffin.. , 3268 
Bucket Jack, Convenient Ladder, for 

Root Workers 3190 

Buggy Axle. Plncb Bar Made from 32&T 

Bugtr- Hub Used for Repairing Worn 

Threads of a Pump Cylinder 3180 

Building, Labor-eavlng Method of Hx- 

cavating under a 31fi6 

Bulb. Tin Foil Winding on. tntensin«s 

Electric Light 3098 

Buncher, Asparagus 3300 

Burner, Renewing Enlarited Orifice In., 32S1 
Burrs inside Tubing and Castings Re- ___ 

moved by File In Chuck 3198 

Bushing Fitted Snugly by Knurling or 

RoUKhenlnK Surface 8097 

Bushing Puller. Adjustable 3398 

BuES Saw. Glass Plate over. Protects 

Bres 82S1 

Cahlnet Trim, Making Dentil Moldings 
for - 3098 

Cable. Heavy Covered, Pipe Cutter Used 

to Strip 3134 

Calculating Belt Lengths for Splicing. . 324G 

Caldron Pours Molten Metal with One 

Hand 3133 

Calibrating Aatomobile Gasoline aaugea 3212 

Calipers for Overhead Work Bllmtnate 

Use Of Ladder 8174 

Call-Bell System. Emergency. Has Per- 
manent Wiring 3394 

Camera. Motorcycle Back Rest to Carry 3238 

Camp or Motorboat. Loud-Sounding Air 

Whistle for 3143 

C«n or Container. Clips for Holding 
Straining Cloth over 3134 

Cans or Buckets. Automatic Shut-OR tor 

PlUIng 3331 

Cknvas. Binder, Method of Preventing 

K''*''!-'*'^'*'"*^ l: -i; • v; ■.■ ■ ; -.v. ■ ■ *'" 
PB. Wooden, ConveH Hschlntsts' Vise 
iBtfl Bench Cismp 31GS 
# LaAvIng (la rage AutomatlcaUr 



I Hand Truck, Load of 



Flile 



Squares, Hardware Store 
Has Special Drawer (or 

Carpet Pad for Wood Planes Saves Fre- 
quent Sharpening 

Carry Tool Checks on a Safety Pin.... 

Carrying Piano Made Easy by Handles.. 

Carrying Window Panes, Handy Wire 

Equipped V 



h Spilt Rim 



able Tire 
Caaeharden 

nace for Small 

Case hardening. Preventing 1 






log. Ha 

Ing Slot In 

Casting. Tube or, electroplating the In- 

Caalings. Softening Hard Iron "and Brass 
Cellar Windows. Tlmesavlng Device to 

Open and Close 

Cement. Acld-Proof. (or Pipe Fittings.. 

Cement, Holdfast Leather- Belting 

Cement, Making Drill Jigs of 

Cement Mixture for Patching Dents In 



3S94 

33(0 

3389 

3130 
32e7 

3302 

3tE9 

3171 

820S 

313S 

3100 

8144 

31S1 
3199 

3233 
3 139 
3I7G 
3337 



Ing a Cracked Water 



Cement, Repairing a Pillar with 3 

Cement. Rooflng, Staining Wood a Dark 

Color with 3 

Cements for Pipe Joints 8 

Center Drills, Countersinking, Held In 

Special Chucks 



B-Point, Handy for 
Mode from Old' Rat- 
Screw TypB ' Piiinps 

"Padlock; ■ Theft ' of' ShovelB 
jcks,' ■ RBl'lable' ' Olilng ' 



Chair Cane, Method „. ,.„..,_.„ 

Chair Shelf That Folds Out of the Way. 
Swivel, Made from Wagon-Whael 



Planing.. 



Feltlt- 

:;halk Line and Reel. Self-Chalking... 
3hslk Lines, Snap Bow Aids In Makfng. 
Chalking a Tap to Get n Perfect Fit,.. 
:hamol8-Skln Gasoline Filter Avoids 

Cnrburetor Troubles 

[•Out Board Helpa Locate Hechan- 

— Ihop 

Handy, for Use about the 

Automobile 

:;heHt. Neat, under l,athe Holds Tools 






Cblcks. Food for. Poultry Feeder Placea 

Out of Hens' RoarV. 
Children, push Bu 

Interference by 

"•"ipping and Breaking, Garden Hose 



Locked against 



S1»S 

3108 

311S 

3370 

3118 

331G 
81G7 
3110 

32EI 
1103 
3207 
8110 

1110 

109* 

3100 
1113 

32ED 



Protects Dishes BKafnBt 

".Small Bolts Locked Quickly by 



Cuttin* 

Chlae'- 



i Guards for Edges < 



.laws for Holding Hexagonal 



[olds Auto Timers for Rellnlsti- 

ChuSt 

Stock in" 

Chuck. Micrometer Used as Indicator on 

Work In 

Chuck Which Centers and Drives Pistons 

being Machined In Lathe 

Chucks, Special. Countersinking Center 

Drills Held In 

Chute for Coal Wagon. Adjustable 

Cigar-Case Humldlfler, Electric, ... 

Cigarette Box Deals Out One at a Tlm« 
Circuits. Experimental, Tlmesavlng 

Maeaiine Fuse Box 

Circular Saw, Discarded. Forms Loud 

Bell for Use in Shop 

Saws, Preventing Caseharden- 
DresBlng ....->■ 



3303 
31S2 



3181 

3393 
3291 
3197 



IISO ■ 



3306 



risiorn Cap. RrJnfoived -Concrete 3193 

Cistern. Old. Ren-.odeled as SioraRe 

SpAce ■-• 31"* 

Cistern Pump. Oui#id<. Op*=^rai».d from 

Iho Kiiohen 3235 

Clamp. Handy. M.\dc from Waste Ma- 

tonal? 3iil 

Clamp Hold? Work Down on Top of 

Bench .......... 3246 

Clamp. Three -Way Hand. H.is Many 

Uses ;•••,• -^ 51^* 

Clamp, Woodworker 5". Ci^'.r.pres^lnc Miff 

Clutch ^prinss with 32S4 

Clamping Bevilod-Cnd Work. Half- 

Round Blooks A:d :n 3145 

Clampinp Block for Fillnp Scraper 

Blades - • 3258 

Clampinc Devioe. Adjustable, for the 

Machine Shop 3168 

Clamps the Work. IVnoh Stop Which.. 3271 

Clean. Keep Lamps . - 3268 

Clvanlni? a Clock Quickly and Thor- 

oufrhly 3199 

CKanins Files wiih Block of Wood... 3147 
Cleaniujr Out Clopjfed Drains with 

Fluid Pressure 3- 1 4 

Cleaning; Screw -Machine Products, Tank 

for 3174 

CleanlnfT Small Pinion Gears, Efficient 

Method of - . . 3167 

Cleaning Threads on Bolts, Serviceable ^^^^ 

Tool for 3200 

Cleaning: Tools. Brass Scraper for 3212 

Clips for Holdini? Strainlofr Cloth over 

Cfan or Container 3124 

Clock. Cleaninfc Quickly and Thoroughly 3199 
Clogged Spout Readily Cleaned with 

Hose 3232 

Close of Workday. Machines Oiled at. _^^_ 

Start Easily in Cold 3134 

Close Work. Handle for Bits for 3204 

Closing Cast-Iron Pipe Ends without a ^^^^ 

Plug 8260 

Clothes. Mechanic's. Laundered by Ex- 

haust Steam • 32 1 9 

Clutch. Holding a Loose Grease Cup on. 3133 
Clutch Springs. Stiff, Compressing with 

Woodworkers' Clamp 3264 

Coal Bin. Outside. Provides Convenient 

Storage • • • • • • • • • • 3229 

Coal. Heat and. Partitioning Off a Room 

to Save 3268 

Coal. K*-ep Wet 3249 

Con I f*ile. Extinguishing Spontaneous 

Fire in i-;v «•;/• '^"' 

Coal. Sand Furnace for House Heating 

Conserves 3209 

Coal. Save by Burning Ashes.......... 3265 

Coal, Thermometers Save In Small Plant 3260 

Coal Wagon. Adju.stable Chute for 8291 

Coat Ra<k. An All-Metal ;--^,-- ^298 

Coin Is Handy Gauge for Spark-Plug 

Gap 3118 

Cold. Machines Oiled at Close of Work- 

day Start Easily in.... ...... . . . . 8134 

Cold-Wat<*r .<5yst<.m with Cooling Coil 

' in Supply Pipe ... 8180 

Collapsible Tubo.R. Keeping Inverted 

Prfvonts Contents Drying Out. ... . . . . 3269 

Collar for Flue-Cutter *;iip- Joint Shaft. 3194 
r'ollars. oiil Linen. Make Good Marking 

TiifH •.......•..........••..■*. mmoi 

Color. Dark! Staining Wood with Roofing 



fV)lon*rl-LiKht Eiertriral Shop-Call Sys- 
tem 



3270 
3197 



Cf.nib for Goosfb. rry Picking Saves 

Time and FlnjrcTH :"^"IL\- ^^^^ 

Combine t ion Stepl;idd«r and Portable 



Elevator 



3181 



rfniifoit to Workmen. Fans Belted from 
Mill Sh«ft GIv.- f,---- ^^^^ 

ConipasH-l'oint Cnt^rs. Fixing on Draw- 
ing Sh-#ts 



Compro.M.Hioii in CylinderH of Automobile 

Motor. T««tint,- -■•;■• w,: ■.•:••,• vv 1 ^^* 
Compr«'.«slon of Cylind«-r Which is Not 



3179 


FlHng Hell«'V«f 3217 

Comprf'MsinK Spring Wire While Bending 

rr»-H«*rvp« Str«'ngth •.••••■•; '.:^ '**'*" 

Compressing Stiff Clutch Springs with 

Woodworkers' Clamp ••-.:• '^'^ 

CimproHHion of Old Gas Engines, Im- ^^^^ 

CnncrevS Crocki In/ Fliilng' With Pitty 8201 



Concrete CuWerts. Waflron Wheels Pro- 

vide Forms for j:.* • • • •*•• 

Concrete Flywheels for Light Foot- 
Power Machinery 3140 

Concrete. Forge of. for Single or Multiple 

Use 3123 

Concrete Foundations. Alining Hold- 
Down Bolts in 3191 

Concrete Highways, Wooden Roller Alda 

Construction of 3169 

Concrete Safe. How to Make Fireproof. . 320C 
Concrete Sidewalks. Folding Square for 

Dividing 3197 

Concrete. Small Drains in. Made with 

Pipes 8100 

Concrete Tombstone. Homemade 3281 

Concrete Ventilating System for Stable. 3241 
Conduit. Bending Easily at Workbench 3226 
Conduit Elbows. Device for Bending. . . 3177 
Cone Container Conserves Powdered 

Emery 3229 

Connecting Sections of Pipe, Easy 

Method of 3160 

Connections. Loose. Electric Ignition 

System Wired to Counteract 3179 

Conical Points for Engine Bolts Simplify 

Motorcycle Repairs 3139 

Conserving Small Pieces of High-Speed 

Steel. Tool for 8176 

Construction of Concrete Highways. 

Wooden Roller Aids in 3169 

Contact Blades. Knife-Swltch. Testing. 3142 
Control. Extension, for Tractor Aids in 

Work of Plowing 3176 

Converting a Passenger Automobile Into 

Delivery Car 3237 

Converting Broken Drills Into Lathe 

Tools 3221 

Converting Metric Measures. Quick 

Methods of 3192 

CooMng Coll in Supply Pipe. Cold-Water 

System with 8180 

Cooling Fan. Rim Reinforces 3102 

Cooling Large Bearings with Grounded 

Copper Wires 3127 

Copper Rivets. Method of Making from 

Annealed Wire 8138 

Copper Tubes. Small. Cutting with Side- 
Cutting Pliers 31C6 

Copper Wires. Grounded. Cooling Large 

Bearings with 3127 

Com. Seed. Testing for Germination... 82S8 
Cotter-Pin Extractor Has Hammer Built 

In 8245 

Cotter Pins, Holder and Pick -Up Tool 

for 3242 

Cotton and Muslin, Respirator Made of. 3116 
Counterboring Tool. Adjustable. Has 

Many Applications 3168 

Countersink] nfft "Center Drills Held in 

Special Chucks 8298 

Counterweight Returns Block and 

Tackle to Loading Point 3129 

Counterweights on Portable Drills and 

Other Heavy Tools 8228 

Coupling. Locomotive-Apron Holder 

Aids Quick 3141 

Coupling, Removing a Broken Nipple 

from 3212 

Cover for Oil Holes in Dirty Places 3244 

Cover. Milk-Bottle S300 

Cracks In Concrete, Filling with Putty. 3201 
Cramped Spaces. Work in. Ratchet 

Brace Remodeled for 334! 

Crane at Rear of Truck Helps Load and 

Unload 32J« 

Crane. Shop Truck That may be Picked 

Up by S2:0 

Crank-Case Bolts, Automobile. One-Man 

Wrench for SSv"! 

Crsnk Cases, Testing Oil Level in Auto- 
mobile I2J» 

Crankcase. Improvised Electromagnet 

Picks Wrench from SJ7* 

Crankshaft with a Cracked Web. Emer- 

gency Repair for IS»j 

Creeper for Use under Vehicles is Pro- 
vided with Tool Trays IIW 

Creeper. Shield on. Protects Face When ,,._ 

Working under Auto Ii4» 

Crushed. Railing Protects Young Pigs ^ 

from being IW 

Culverts. Concrete. Wagon Wheels Pro- ^ 

vide Forms for 81^ 



OdpolA Itade from an Old Bollet'-'T Stis 

Curved Surfaces. Sandoaper 'Block (or 

Um on SISB 

Curves. trreeuUF. Homemade Gnuse for 81J2 

Cutter. Handy Twine Holder and 3281 

CuttltiR Disks or RtnicB Accurately from 

Sheet Metal 3IS2 

CotllnR Small Copper Tuben with Slde- 

Cuttlns Pliers 3165 

CutUnK Thin Braas Waahere. Tool for.. 31SS 
CutClnR Waahera and Packlnea. Home- 
mad- Unchine tor 311f 

CuttlnR with Chisel. Small Bolta Locked 

Quickly by 310* 

Cycle Motor. DiHcarded. UarafCe Air Com- 

preaaor Hade from 3lt6 

Cylinder. 3team. Engine. Device for 

Vulcanlalnc Tires on 3171 

Cylinder WTilch la Not Firing, Believe 

Compreaslon of 3317 

Cyllndera. Guide for Insertlnx Platon 

RlriRS In S133 

Cylinders of Automobile Motor. ToaUnn 

Compression In SIIO 

CyllnderB, Rebored. Old Piston Used to 

Polish 3233 

Cylinders, Scored. Repaired br Soldering 33SB 

Dairy Barn. Wsr-tlmo Efflclency 

Uetliods Applied to 3ltS 

Dance Floor, How to Make Wax for.,. 3S02 

Debydratine Denatured Alcohol 3181 

Delivery Car. Converting a PasienRer 

Automobile Into 3S3T 

Denatured Alcohol. DehydratInK 3181 

Denatured Alcohol. Simple Teat lo Dla- 

Din"5"MoldlnKa for C(iblnet"T?im.Mak^ 

InR 309S 

Dents In Auto- Body Panels and In Tanks, 

Removing SUO 

Depth OaUBe for Hacksaw. 3119 

Depth OaUKe (or Wooden Miter Boxes.. SIH 
Depth QauRe. Simple, for Blind Holes In 

Wood S19T 

Desk Drawera Made of Bread Pans 3361 

Denk. Strong and Inexpensive, Made for 

Shop Ub6 3104 

Devices for UttlnR Barrels to be Emptied 3096 

Dle-CaslInK Machine. Homemade 32S9 

DlBBlng Holes In Dry Ground with a 

Dtrt and' Grease' on BnWlnV Work.' Pro- 
tecttnK the Hands from 3126 

Dirty PVaces. Cover for Oil Holts In.., 3244 

Disappearing Stairway. A 3ZTG 

Dlahea. Garden Hoae Protects affalnat 

Chlpplnt' and BreaklDK. S3Z1 

Dlsk-BearlnE Stand for BalandnE Ro- 
tary Machine PartB 3I3S 

Disks or Rings, Cutting Accurately from 

Sheet Uetal 3162 

DIAolvIng Boiler Scale Saves Fuel and 

Provides More Heat 32S3 

Divided Window Shades Permit Fine Ad- 
justment of Light 3261 

Dividers, Sphere Attachment for. When 

MesBurlng from Holes S16S 

Dividing Concrete Sidewalks. Folding 
Bquare for 3197 

Door and Window Fitting. Bevel Bqunre 
for 3*06 

Door Bumpers, Base Knobs or. Put lo 
Varlnus Uaea 3263 

Door. Four Men Use Two Padlocks on 
One 3*21 

Door Knobs Make Convenient Handlea 

for Bits 3117 

Door Lalch Controlled from Kitchen 

Saves Many Steps 3230 

Door I.atch Operated by Sign Reading 
'?Jo Admittance" 3301 

Door. Priiprr Placing of Three Hinges on J38S 

Doors, Double, Pulley Arrangement is 
Helpful In Operating ,■■■.■ -i, '"^ 

Doors Have Removable Panels for Sum- 
mer and Winter Use 3806 

Doors. Heavy. Building In Place Saves 

Trouble of Hanging - 32B4 

Dot and Dash Ruler Baslly Hade 2214 

Dowel Cutter for Ihe Home Wnrkshoo. . 3154 

Dowel Pins. Wooden Knitting Needles 
and. Hollow Mill for Making 1190 

Draft-Proof Window for Small-Bhop 
M-V^Mt^Uo" "'* 



Drafting, Fingers for Holding Spline 

Welgfits In jsii 

Drafting .lobs. Making Special Angles 

and CurvcH for 3jeg 

Drafting Table. Conv*nlent Uench for 

Drafting w'ork.'smal'i; iJaaily iiine'w'iih- 
out a T-Squaro J29i 

Draftsman's Time, Ink-Bultti- Copper 
L.1fter Saves 3139 

Draflsman's Tools, Handy Rack Holds., 32G4 

Drartsman's Triangle, Uneful Kinks for 

Improving the J377 

Draftsman'!! Triangle with Rals«il Points 

Draftsmen, 'Pen Wiper' fori '.'.'.'.'.'.'.'.'.'.'.'.'. 3283 
Drain. Subsurface. Mole Plow Makes 

without Vae of Tile.. SlgS 

Draining Pipes In an Unoccupied House 

for the Winter saji 

Drains Clogged. Cleaning Out with 

Fluid Pressure S274 

Drains, Small, in Concrete, Made with 

Pipes 31U0 

Drawer, Portable Tool 32g3 

Drawer, Special, for Carpenters' Squares, 

Hardware Store Haa ssgs 

Drawera, Desk, Made of Bread Pans... 31CI 
Drawera, Sliding, L.ubrleated Varnish 

Eliminates Trouble with 3J6U 

DrawerH under Bench, Vise to Catch 

__ Filings Slit 

Drawing Paper. Fastening Tightly to the 

Board 3JTg 

Drawing Sheets, Fixing Compass-Point 

Centera on 31 T3 

Drawings Superseded bv Others Plainly 

and Promptly Marked SI 17 

Drawings, Weighted Rulers Keep from 

Rolling When in Dae glBl 

Dressing Circular Saws, Preventing 

Caaehardenlng In 813S 

Drift Pin, Removing Tallslock Centers 

Baaliy by Means of JUi) 

Drift Tool for Easy Removal of Taper- 
Shank Drills 8184 

Drill for Enlarging the Bottom of 

Threaded Holes JtSS 

Drill Holes. Punch for laying Out J281 

Drill Jig for Formed Fist Pieces 3326 

Drill Jigs of Cement Making 8337 

Drill-Press Attachment for Bench Lathe 3211 
Drill Preaa. Subfllllute. Vise and Breast 

Drill Used as 3Hi 

Drill, Twist. Alterallon Adapts for Soft 

Metals 322E 

Drill Press. Tool for Machining Bossea 

end Hubs on 3130 

Drill Prena, Using aa a Wood-Turning 

Lathe 3123 

Drilling. Balancing Rotating Machine 

Parts by 8142 

Drilling, Handle for Holding Polished 

Round Stock for 3187 

Drilling Holes In Steel Plates, Rigging 

Lessens Work of 3184 

Drilling Holes through Heavy Metal 

with a Bit Brace 1271 

Drilling Sheet Metal, Power- Punching 

or. Spacing Gauge for J173 

Drilling Small Sh^it-Hctal Pieces. Jig 

for 8177 

Drills, Broken, Converting Into Lathe 

Tools 32lt 

Drills. Drift Tool for Easy Removal of 

Taper-Shank 31B4 

Drllla. Portable, and Other Heavy Tools, 

Counterweights on 812B 

Drv-Cell Filler, Iron Cement Made from 

6ld - 8182 

Drying a Lens Properly 9380 

Drying Out. Keeping Collapalble Tubes 

Inverted Prevents Contcnls from 3!5B 

Durable Hingeleaa Field Gate 81*1 

Dust Cap from Tire Valve. Sfrewdrlvor 

Handle Made of S2S8 

Basy-Running T-Square for Vertical 

Boards 3228 

Ebony Finish, Selecting Wnod lo Take. 3171 
Edge, Removable Heavy, for Ihe Bench, 3233 
Emclency. Auto Stop Block Reduced to. 3298 
Etnclency Methods, War-Tlme. Applied 
to the Dairy Barn... 



kem ant •Joining, for the Home 

Jiahop S 
edKe-Clamp. Helps Speed Up Fro- 
nd Templates. [^rRe. Painted Red 

Id ent ideation 3 

Dimcult. Flexible Scraper Hakea 



tn Rnnxe. Quickly 



V to Make 3227 
3302 

3330 

3236 

323B 



n Pump Operated 



Lid 1b Opened, Tool>Chesl Tray R1m« 
When 

Lirier. Ink-Bottle Slopner. Saves Drafts- 
itian'B Time 

LirtinK Barrels to be Emptied. Device 

LiriinKLark'e'ObJeVtBiNoveiMethodfor 
Lifting rialCorm and Cradle for Auto 

Motors Truck with 

Li£ht. Automatic Electric BackliiK-Up 

mlt 

rch Uade (roni a 

Spark Plug 

Llghtlns a Fire at the Top Saves Fuel. . 
Linen Collars. Old. Make Good Markltig 

Tag-s 

Liners for Linotype Machines. Home- 
made Built-up 

)oIype Machines. Homemade Butlt- 



p. Pedal Extension on Auto-Jack 

r-B»vln6 Method of' ExcavatinBiin- 

a. BuininK 

r Bucket Jack tor Root Workers, 

venient 

- Calljwrs for Overhead Work 



M( rixtures 
K Keep Clfan 
,Obl«cU, Nov< 



r, Calljier 
iliiBte Ub( 



of . 



1. ReplaethK In Lotty 



^rlnK* Bar'a.* Methods' ot' Holdini 
* In 



<r Winding Spiral Springs 



ivlt Sander Made 



■teen -Inch, Turnlnic a Fifty- 

B Wheel on 3 

il Block for Haklng Small 




Ud Liner 



and Hand Truck 

Laadlng Boxes, Piling and, Wli 



Hauled by Light Car 

light Returns 
"Hatidiing'ot 



Loading Point. Coui 
Block and Tackle 

Loading Truck Faci 

Auto Chassis 

Locating Bolt Holes Where Scrlber Can- 
not be Osed 

Locator, Magnetic, Useful in Wiring Fin- 
ished HOUKB 

Lock. Friction. Keep Vise Ball Points 
from Injuring Fingers 

Lock. Spring-Opening, Fitted on Ruling 
Pan , 



[ 3S03 
'. SO»B 



I Steam Used to I 
—fell . 



Loosening Rusty Wood Screws 

Loud-Sounding Air Whistle for Camp 

or Motorboat 

Lubricated Varnish Eliminates Trouble 

with Sliding Drawers 

Lubricating Bult of a Ball Tbruat on a 

Torque Rod 

Lubricating Pieton Pins on V-Typa En- 
Lumber. Load of.' Hauled' by 'LiBhV Car 

and Hand Truck 

Lumber, Rough, Pivot Stand Aids In 

Handling of 

f^umber-aaving Kink for Making Spilt 



32T8 
313S 

309B 

3203 

3131 
3210 

3iei 

33SIi 
3281 

3287 

3114 

3114 

3234 

3111 

3139 

3263 

324E 



3143 
3260 
3118 
3248 
32»t 
8170 
3tt2 



Machine. Heavy. Unloading fro 

Machine, Homemade Dle-Castlng. . 
Mncbine. Homemade, fnr rmtinE w 
ers and Packings. 



Rods with Belting 
Operations. Tool tor Hoidlng 



Drlllln 



Parts. Mandrels and Simitar. 

tor Driving 

Parts. Rotating. Balancing by 

Parts. Small. Boring after 

Parts,' Smaii.' Painted by Use of 

Shop. Adjustable Clamping be< 

That ' Executes ' 'Mlillnry*. Drill 

Machinery^ L]ght 'Poot-Power. Cimoreio 

, 6iv« Reasons 

;■ 'of 'workday 



Flywheels tor . 
MHchlnery. Signs on i 
for Delay In Prodm 



Start Eaaliy In Cold 

Machining Two Parts at Once. Planing 

Uachinlai's Viae! Wooden 6iw Ooniwt 
into B«(t<;b Cwnv 



SIliO 
31»4 

tiei 



EAci«iit Method of Clea&Iar S^ll 
PiniGC G<*Ar« 31C7 

Elbows. Conduiv D^V^:e'for'Becdinsi ! ! JITT 

Ll^ctnc B*ckir.jff-L'p A.:^>fcobiU ULchU 
Automatic J*l» 

Metric B*:i* HaT:r.e Small Tran^orm- 
er*. Improv^-ntat for J112 

Electric C:ffar-Cai-= Hjmidifier Jl>7 

Electric FurzLa.--.vs. Sznxll. for Shop or 
Laboratory 314S 

ElM-tric G::bes. T.-rla for HandlicK 
without a LAdl-rr 314C 

El'rctric I ST. L -.ion j?v*:^rr. Wir**! to Coun- 
teract LoOa-i •;>.'.-*:<:•.■:- 317> 

El-ritric Hsir.l Wirrr.*r ;:r A::toz:obile 

Sleerir-? Wh-ir*ri 3282 

EIrClri'-.-LiKht i?'>clFcei. Innprovis-rd 3175 

Elect ri-. L:?ht. Tir. F.il Winding on 

Bulb Ir-lensif-es 3M< 

Eleciric-Srjidrrir.^ Tonjfs 3272 

El«*ctrical Sho;i-Call Syi".em_ Colored- 

Eleciriiian--' Kr..v«r«. Old Hacksaw 
Blades Convrrt-.-4 :r.to 3143 

Electricians' Tape. Rer.-winic Old 32SS 

Fllectriciany' Tools. Handy. Sfade from 
Old Hacksaw Blad-s 31C5 

Electricity. Oas Water Heater Controlled 
by 3238 

Eleciroma^rr.et. In. provided. Picks 
Wrench f r'»m r-rankcase 3S7S 

Fllectroplaiin^ Rikck for Small Pieces. 
Convenient 3208 

Electroplating th^^- Inside of a Tube or 
Casting 3152 

Elevator. I'ortable. Combination Step- 
ladder and 3181 

Elevator. Swin^insr. for Trunks and 
LlKht Fr*-isfht 32S3 

Elimination of Belt Slippage Conserves 
Fu-l 3218 

Emeri^ency Call- Bell System Has Perma- 
nent Wiring 3294 

Emergency Fuse Repair 3336 

Emergency N'lt Cast of Babbitt 3299 

Emery, Powdered, Cone Container Con- 
serves 3229 

Emery -Wheel Motors, Pedal Switch for. 3264 

Emery Wheels. Safety Waj^her for 
FasteninK 3177 

End Cap of Hoofing Rolls, Soap Dish 
Made from 3237 

Engine Bolts. Conical Points for. Sim- 
plify Motor«;yfle Ii<paiis 3139 

End Cent<-rH. Attn^hment Adapts Ta- 
chometer for ShfiftH without 3127 

Engine Exhau.Ht. II<it Water for Boat 
from 3121 

r:ngln<-. Novel Repair for Cracked Water 
Jacket on 3127 

Knglne I'iHton.s. Rusted, I.,<ioHening with 
Hot Water 3120 

Engine Work. Protecting the Hands 
from liirt and ^frease on 3126 

Engines. OviThend- V';ilv«% Tool for Lift- 
ing Rocker Anns on 3260 

i:nv\ttfM. V-Type. Lubricating Piston 

Pin:-, on 3248 

EnliirKlMi-r PiMtriris by Peening to Elinii- 

unU- .«l;ip 3272 

Kril.'irgiriK I in- liottom of Threaded 
Ifoli-H. Drill for 3156 

Etching a lioli- through Hardened Steel 3U9 

i:trhtng on <:ia.sH and Metal with a 
.H;« ndhl/iht 3266 

l-;xfii vfiting under a Building. I^bor- 

.Hiiving Method of 3166 

ExhiiMHt l>«lli-ctors K«'ep Fume.s Out of 
Aurornohih-M 3223 

i:xiilrilting nl'l Piintographic Negative 
r;ifiHH 3153 

l^xti'tiMlofi riititrol for Tractor Aids In 
Work of Plowing 3176 

ExtiMgulHhlng .Spontaneous Fire in a 

Coal Pile 3262 

Extr/M'tor. Cotti-r-Pln. Has Hamrntfr 
Built In 3246 

Eyi*. Easy Method of Ttemoving Foreign 
Particles from 3156 

Eye. .Mnfety Tool Extracts Particles from 3239 

I'Tyelets Hnndy in Lacing Holes of Light 
Delta 3104 



EyejL Glju« pute over 

t«t« sm 

fabric. Rubber Gam and. ConTenient 

Back for |2S8 

Face. Shield on Creeper Protects. When 

Workfnsr under Anto sut 

Factorr Smokestacka. Blnatins Soot 

from 3]§4 

Fan. Cooling. Rim Reinforces 3163 

Fans Belted from Mill Shaft Give Com- 
fort to Workmen sisi 

Farm. Vessel for Cooking Potatoes for 

Hoes on S374 

Fasteners, Emergency Corrugated, for 

Cs* in Woodwork 31S9 

Fastening Drawing Paper Tightly to the 

Board --.... 3378 

Faucet. Stop on. Arolds Oil Leaks f^e I.'* 3291 
Faucets In Washbowls, Foot Control 

Hsndy for 3264 

Fellies. Wasron-Wheel. Swivel Chair 

Made from 3316 

Fence. Portable. Formed of Easily De- 
tached Sections 3296 

Ferrule. Metal. Simple Method of Msk- 

Ins and Attaching a 3365 

Field Gate. Durable HInffeless 3362 

File Handles Convenient on Lars^e Tee 

Wrenches 3119 

File In Chuck, Burrs Inside Tubing and 

Castings Removed by 3196 

Files. Cleaning with Block of Wood 3147 

Files Made of Sandpaper Handy in 

Woodwork 3151 

Files. Old. Made Serviceable by Treatlnir 

with Acid 3167 

Files. Old Rat-Tail, Center Punches 

Made from 3146 

Filing Scraper Blades, Clamplnflr Block 

for 3268 

Filings. Drawers under Bench Vise to 

Catch 3166 

Filler. Shim or. Proper Shape to Cut... 3317 
Filling Cans or Buckets, Automatic 

Shut-Off for 3331 

Filling Cracks In Concrete with Putty. . 3361 

Filter. Oil. and Tank for the Shop 3119 

Fingers for Holding Spline Weights In 

Drafting 3311 

Fingers. Friction Lock Keeps Vise Ball 

Point from Injuring 3118 

Finish. Ebony. Selecting Wood to Take. . 3174 

Fire. Lighting at Top Saves Fuel 8384 

Fire, Spontaneous, in a Coal Pile, Ex- 
tinguishing 3262 

Fireproof Concrete Safe. How to Make.. 3306 
Firing. Relieve Compression of Cylinder 

Which Is Not 3317 

Fish. Harpoon Gun for Spearing. Made 

from Old Rifle 3161 

Fit, Nice. Scraping Babbitt Bearings to. 3112 

Fit. Perfect. Chalking a Tap to Get 3180 

Fitting Bearing Adjustments Accurately 3330 
Fitting Metal Gaskets Securely In Bolted 

Flanges 3099 

Fitting Pins Tightly In Overslse Holes. 3233 
Fixtures. Lofty Celling. Replacing In- 
candescent i^mps in 3279 

Flagpole. Substantial 3293 

Flanges. Bolted. Fitting Metal Gaskets 

Securely in 3099 

Flanges. Old Gaskets Sawed Out from 

between 3097 

Flash Light on Automobile Steering* 

Column 3229 

Flat Pl<>c(>s. Formed. Drill Jig for 3226 

Float Mooring. Substantial, for Small 

a30cL%S •••••«•■•••••«•■■■••••••••«■••« vJaV 

Flue-Cutter Slip-Joint Shaft. Collar for. 3194 

Fluid Pressure. Cleaning Out Clogged 
Drains with 3274 

Flutes. Method of Milling In Taps and 
Reamers 3186 

Fluxing. Difficult. Solder Paste for 3184 

Fly Screen. Device for Stretching over 
Frames 1167 

Fly Screens, Fastening in Sashes with 
Stove Bolts 1168 

Flywheels, Concrete, for Ught Foot- 
Power Machinery 816# 

Folds Out of the Way. Chair Shelf Itlf 



noving fi- _. . ._ 

ForKF Fire. Handy Method of Heating 

nrvetB In 

Forse of Concrete for Slnsle or Multiple 

Use 

form» for Concrete Culverts, WaKon 

Wheels Provide 

PormulB for Uaking- Strong Asbestos 

Plaster 

Food for Chicks, Poultry Feeder Places 

Out of Hens' Reach 

Foot Control Handy for Faucets In 

Washbowls 

Foot-Power Hammer (or Use In Small 

ide (rom Harness H 

irrel Tumbler (or 

Fountain -Pen FiVlBr.' uilni'toFiil Rui- 

Four Men Use Two Padiocks'on Oiie 

Frame Holds OllVan aiid' Tlits tor Pour- 
ing 

Frames. Device for_Stre(chlnK Ply Screen 

Freeiing. keeping Water Trough from. 
Friction Loclt Keeps Vise BaU Points 

from Injuring Fingers 

Frozen Water Pipes, Steam Jet to Thaw 
Fruit Trees. Heavily Lnden, Braced with 



: Slippage Con- 
i Auto' Engines 



Applying Safely . 



r Holds Fuses for 



Fuse Box, Time saving Magailni 

Experimental Circuits 

Fuse Repair. Emergency 

Puses, Rack near Fuse Block Holds f 

Furnace. Hot-Air.' Auxiliary Oil' Biirne 



!d. for 



Furnace. Irapn 

hardening Jobs 

Furnace. Sand, for Hoi 



lall Casi 



1 Coal 



se Heating Con 
Made from Die 



Bge Air CompreBBo 
■Sti Cycle Motor 
ge, (far Leavin 
res Warning .... 
ge "Free-Alr" h 
Bport for 
age Can. To Keep Animals from 
lestlng 
^-...en Hose Protects Dishes against 

Chipping and Breaking 

Gas Burner for Kitchen Range. Quickly 



Curbing. 




trlclty 

Gaskels, Metttl, Fitting 

Bolted Flanges , 

auk els. Old. Sawed Out from between 



i 



[er. Chamols-Skln. Avoldi 
jioiriTe' Gauges, Calibrating' Automo- 



3S0? Gasoline- Torch Piston Leathers, Making SJgT 

Gate. Durable Hingeleas Field 3ItZ 

3IE6 Gate Hinge. Sprlngiesa Setf-Closing S2Sa 

Gauge, Unndy, Coin Is. for Spark-Plug 
310Q Gap 3iig 

Gauge. Homemade, for Irregular Curves 31S^ 
312S Gauge. Measuring, for Power Hacksaw S301 

Gauge, Spacing, tot Power-Puncblng or 
310g Drilling Sheet Metal Uli 

Gauge Stick Useful (or Alining Automo- 
3I6S blfe Wlieels 3167 

Gauge Tells Height of Water In Elevated 
3S50 Tank 3134 

Gauges. Calibrating Automobile Gaao- 
3a«4 lino 3311 

Gear Patterns, Making Emergency 3184 

31B6 Gear Puller Cheaply Made from an Old 
S2I>7 Metal Screw Clip 3204 

Gears. Broken. Patching Teeth Into.... Jtn 
3292 Gears, Small Pinion, Etflclent Method of 

Cleaning 3167 

3236 German Soldiers." I.ead. Used as Tar- 
gets JS83 

32Z8 Germlnntlon. Testing Seed Corn for 3£8V 

Glass and Metal. Etching on with a 
32fil Sandblast 3ZeC 

Glass. Boring Large Holes In 3110 

Glass, Exploiting Old Photographic 

Negative 31Gt 

[Haas Plata over Bum Saw Protects 
Eyes tail 

Glass. Small Piece of. Useful Id Tool 

Grinding 3tG4 

Good and Bad Scraper Edges 3300 

Gooseberry Picking. Comb (or, Saves 
Time and Fingers SIIG 

Gouges. Revolving Cone (or Sharpening 
An Slies of J1J9 

Grain. Making Wood Bcrewa Hold When 
Parallel to 3373 

Grease Cup, Loose. Holding on a Clutch S133 

Grease Cup to Contain Ink for Proof 

Press 3!ll 

32S1 Grinding, Boring Small Machine Parts 
3S8! atter JITO 

Grip, Hoisting Hook Has Instantaneous 
3J23 Positive SlTfl 

Groove Plane Made from Rip Saw 3371 

3182 Grooved Pulley Made of Barrel Heads,. 1383 

Ground, Dry. Digging Holes tn. with a 
3140 Hose 33(3 

Guards, Tin. for Edges of Chisels 3137 

3218 Guide for Inserting Piston Rings in 
3236 Cylinders 3)33 

Guldeboarda Are Great Aid for Correct 
3163 Saw Filing 317!i 

3247 Hacksaw Blades. Handy Electrlclan'a 

Tools Made from 1188 

32D6 Hacksaw Blades. Old, Converted Into 

Electrician's Knives 1H3 

3209 Hacksaw Blades with Broken Teeth. 

Using 83!« 

Hacksaw. Depth Gauge for 111! 

3186 Hacksaw, Power. Meosurlng Gauge tor 3301 
Hammer Built In, Cotter-PTn Extractor 

3232 Has 1318 

Hammer, Foot-Power, for Use In Small 

Shops 1188 

Hammer Handles. Prolonging the Life 

Hamm'eV-Head' 'Holdfasi ' WW'.'. V.'.'. '.'.'.'.'. 8186 
Hammer. Inspectors' Stamp Built Into.. SHI 
Hand Clamp, Three-Way. Has Many 

Uses 1144 

Hand, One. Caldron Pours Molten Metal 

with 3133 

Hand Plow Rigged in Bicycle Frame... 1100 
Hand Punches, Using High-Speed Steel 

Hand, Soidering-Iron'sh'leid ' 'Pro'teeta 

from Dripping Solder 3180 

Hand Trucks, Moving Lathe Easily with 3248 
Hand Warmer, Electric, (or Automobile 

Steering Wheel 3281 

Handle, Convenient Homemade Scraper 3161 
Handle, Detachable, Convenirnt (or 

Paint Buckets 3101 

Handle for Bite for Close Work.. 

3097 Handle for Holding Polished F 

Stock for Drilling 3187 

3ZI0 Handle tor Scraper Blades ^. tt" 

Handle for Tool Box, EviA.'A.wiV. V.'vv ^ 
3212 Bracft Ub,V«« • 



Handles. Carryine Piano Hade Easr by 
Handle. Emergency, for 3crewdrif«r. . . 
Hanaiea fnr Bits, Coi v«nl«nt. Door 

ana ' Ol'hVr" Tool's^ 



Alda 



-, Pivot Stand 



on fcngfne 

Handsaw Fttled with i tteohment 

Uee as Square 

Handy Outfll. Shoe 8h< iluc at Ui 

Uade EUiay by 

HanKlDK. BulIdinE ^ Hervy Doors 



3117 

3383 

326S 

31T0 
3S99 

'. 31S8 

\ 3261 

. 3254 

1 

. 3107 



Harneas Hooks, Foot 



Carpenters' Squarei, . . 
Head-Fltttng and Bar-Fas. 

for Motorcycle 

Head, Headri'st for Auto Hechan 

Strapped to HIa 

HettdreBt_(or Auto Cr<-eper Hade froir 



Hea 



■ Tube 



Mechanic Strapped t 



Heat Dissol 

, I.arge Kettl> 



Coal Ptre Sai 
Heate 

In I 
Heatii 

UlensiiB 

Heating, House. 



Boiler Scalo Saves Fuel 

Uore 

L verted over Soft- 

lobll'e-Exhaus'ti "Mounted 



_. Cbai".:.... '. ' 

Ing Rivets in Forge Fire. Handy 



Block, Ankle 



Hens' Beach, Poultry Feeder Places Food 
for Chicks Out of 

Hexagonal .Slock, Jnun tor HoldlnE In 
Chuck 

HiKh-Spped P(.-.-i for Hand Punche*. 
Using 

HiEhways, Concrete, Wooden Roller Aids 



ivtion I 



" 
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r Si. 


■-To 
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DesiRn 


Sanl- 


n 
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vse 


for C 


aoklng 




Sna 
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» It Easy to 
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Ho. 
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tareou 


Poal- 




rick 


Up 


To 
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Cotter 


1 


j.,CO 


mod 


e-Ap 


ron 




Quick 



Couplini, ... 

HoldfOHt, Hnninif r-Hcad 

Holding Split riUIerns in the Lathe 

Hole. EtchtnB IhrouEh Hardened Steel. 

Hole, Tapping without a Tap 

Holes Drilled through Brick and Mortar 
Holes, DrilllnK through Heavy Metal 

with a Bit Brace 

Holes In Dry Cround. Digging with a 



Holes in Steel PlBt«^ RIskIbk t 

Work of Drllltng 

Holes, Large. Borrng I" "' 



mlag witli •■■ OfitiurT 

Ho'irs'^of I'lg'ht ' uVlts.' Cyeiet< 'iVandi 'Is 

Liacing tl 

Holes. Oversize. Pitting Plna Tightly la « 
Holes, Sphere A.ttachirieiit tor Dlvidcn 



B, Sphei ... 

len Measuring from. _. . 

e, Fuel-Saving Kinks Valuable (a.. 
- ~r Shop Use. Simple rip« Bnuhr 



Ho: 

for" _ 

Hood for a Solderinc Iron. Aabcatoa t 

Hook Fitted to Hand Truck Holds B>kua 1: 
Hook Supports for Tbreadlng and lil- 
ting Long Pipes t 

Hooper. Sorting, for BerrlMi and Small 

Cloeged' ■ Spout ' 'aeadilV ' C|'mm< ^ 
, Digging' 

at 'Curbing » 

Hot-Air Furnace. Auxiliary Oil Buraan 

iter for the Boat from'Siicias 

ist II 

ater. Laosentas Rusted KaglM 

■a with n 

jesting. Sand Furnace for. Ou* 

I Coal tJ 

Unoccupied. Draining Ptpea Iil 

) Finished. Magnetic L«^iafOae^ 

1 Wiring fl 

< p. Rfmovlng Automobile Wheel* 






le»edd«nt «( 



-atlon, I^rge Jlgg and Teoiplata* 

sd for «ll 

talloDB, Serial-Number. OR Work- 
rawlngs Save Time.. "" 



Electric. WIrad to 

Old L*di« . . . . . , ._. : : ; : : : : rfn 



BvBtei... _ „ ....^ 

t Loose Connectlooa .• 
- Old Ladle... 

.^ -..„ — Drarisman'- -m—. 

gefui KinkB for . . i:: , 

- - t Lamps In Lofty Cvlllng 

Replacing «:> 

The Thousandth of lUI 

Work In Chuck. Mlcronetar 

nexpenslve Belt-Sander Hade' frDnt'a 
Lathe 



i Tire 



nth . 



.■ i-«f ( 



.11 Threaded 

rar.o wimuui 1 

ik-Bottle Stopper Lifter Savea Drafta- 

k for Proof Presa. Grease Cup to Cod- 

k Pad, Handy Rubber-Slampi 'for tbe 



nterferencB by Children. Push Button 

Locked aKSlnst »H 

nvallds' Tatle Rests on Bed »» 

ron and Brass Castings. Sottenlnff HaM IIN 
on Cement Hade from Old Drr-Call 

Filler ., nn 

on. Soldering Electrically without tlM 

- .riTwIth f ■ ~— ■ 

„utiine, r 

Paper Labels of . 

Lckscrew, Adjustable » 
Substitute for ... 
iWB for Holding H 



Vrorkahop - 

Jl«, Wedge -Clamp, Help! Speed tip Pro- 

JlBB and TeiTi plate's. Large. Fainted Red 
tor IdentlBcatinn 

Jobs. Dimcult. Flexible Sctkper Hakes 
Easy 



Fire Saves Heat . 



KItctien Cabinet. Sanitary. Hqw 



Lid la Opened, Tool-Chest Tray Rises 

When S!7a 

Liftr-r.^ [nk-Botlle Stopper. Saves DrHFls- 

LiftlnK Barrels to ' bo Bniptled.' Device 



. 3310 
, S261 



Kitchen. Outside Cistern Pump Operated 

Kitchen ' ' RanKei ' ' Qiiickiy ' Hade' ' Gaa 

Kltch"n, Wood Boi Biil'l' 'into WBlTof ! 
Knlfe-Swltvh Contact Blades. Testlns.. 
Knitting Nei'dles and Dowel I'Ins. Wood- 
en. Hollow Hill for Making 



Labor-Savlne Method of Excavallng un- 
der a Buirdlng 3 

Ladder Bucket Jack ror Root Workers, 

Convenient 3 

Ladder. Callpfra for Overhead Work 

Eliminate Use of S 

Ladder. Tools for Handling Electric 

Globes without 3 

Ladle. Old. Improvlnfc 3 

Lamps. Incandescent. Replaclns In LoftT 

CeUine Fixtures 3 

Lamps, Keep Clean S 

Large Objects, Hovel Method for Lifting 3 
Lathe. Accurate Method of Setting 

Thread Tool In 3 

Lathe Bell Center for Turning Tubing.. 3 
Latbe, Bench, Drill-Press Attachment 

for 3 

Lathe Boring Bars. Methods of Holding 



Plat'ons being Machined In 

Lathe. Device for Winding Spiral Sprlngi 



from 



ielt Bander 






Lathe, HoBlng Easily with Hand Trucks 
Lathe. Neat Chest under Holds Tools 

and Gears 

Lathe. NIneleen-Inch, Turning a Bifty- 

Four-Inch Wheel on 

Lathe. Tool Block tor Making Small 

Lathe Tools. 

Into 

Lathe. Wire 



ing Broken Drills 

to ' 'string" Bln'gs' 'as 

'Drl'li 



They Col 

Lai he. Wood- Turning, Using 

Lathe, Wrench for Setscrewa in Dogs 

Attached to 

Laying Out Drill Holes. Punch for 

LAylng Out Keyways, Tool (or 

Laying Out Stairs. Handy Square At- 

Uchment tor 

L/ead "German aoldlera" Used as Tar- 
Lead M'a'liet 'Head Cast 's'ec'iirelV 'on 'pipe 

Handle 

Leakage. Oil. 8to[i 
Leaks. Boiler. " -- 

for a 

Leather-Belting Cement. Holdfast 3 

Leg. Adjustable, for Table or Bench.... 3 

Lens. To Dry Properly 3 

Letters, Aluminum Bronie, Slae tor 

Holding 

[jevel. Carpenters'. Surve 

Level Mad- Quickly froi 
Lever- and -Fulcrum Snow Shovel Uakei 

-- ivy Shoveling " 



I Torch Made from a 



3302 
3330 
323S 



lighting a. Fire at t 
.Inen (joilara. Old, 



Top Saves Fuel.. 3 
Hke Good Marking 



Linotype Machin 



' Bvill't- 



3349 Load 

3113 

3190 



for 



wading Pointj Counterweight Returns 
HandlVn'g'ot 

■ 'Scri'b'e'r 'Can- 
a'wirlng'Fin- 
Lo'kr''FHcllon'! 'kee'p' 'viae" 'Ball' 'points 
Lock. Spring-Opening, Fltted'on "Ruil'ng 
Lock. Staple Prevents Manipulation of. 



Block and Task-- - 
Loading Truck Faelli 

Locating Boll Hoien V 

not be Used 

Locator. Magnetic. Use 



Locomotive-Apron Holder A I da Quick 



Coupling . 



Locomotive Steam Used < 



. SitO 
. 3138 



Loud-SoundlDK Air 

or Motorboat 

Lubricated Varnish Cllmlnalei Troi 

with Sliding Drawers 

Lutirlcallne Iiolt of a Ball Thrust c 

Torque Rod 

Lubricating Piston Pins on V-Type an- 

glneg 3 

Lumber, Load of, Hauled by Light Car 

and Hand Truck 3-. . 

Lumber, Rough, Pivot Stand Aids in 

Handling of SITO 

Lumber-Saving Kink tor Making Spilt 

Patterns SIBS 



Heavy, Un 



lading from a 



Truck' '. >!62 

Machine, Homemade Die-Casting Il«9 

Machine. Homemade, for Cutting Wash- 



-._ _nd Packings 1141 

Machine Nuts Set on Rods with Belting 

as Wrench !I8I 

Machine OperatlonB. Tool for Holding 

I'ollshed Metal Parts In II03 

Machine. Pa per -Ornament Making, for 

" "-- . 31(0 

.._, „ ,' 3HT 

Machine Parts. Rotating. Balancing by 

Drltllng 3H2 

Machine Pfcrts. Small, Boring -— -- 



: Use 
Machine Parts. M 



and Sim 



ichln- 



No- 



Parts. Small. Painted by Use 
p. Ad'jUBta'liie "cUiiiplng'D 

'Miil'lary-Drll 



3170 
Sill 

lies 



Machine S. 

Machine Tiia't'Eiei , 

Movements SUB 

HachloeryL Light Foot-Power. Cm 
Flywheels for 

Machinery. Signs »n Idle. 01 
for Delay in Producllr- 



. lliO 



S»( 

isoi 



start Easily in Cold., 
Machining Two parts at 



t at Workdky 
Olice, rinrirrig 



.1 1 34 
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Ma^aslne Fuse Box. Timesavln?, for 
Eix peri mental Circuits 3218 

Mai^netic Locator Useful in Wiring Fin- 
iiihed Houses 3300 

Magnetic. Malcinf? Screwdriver 3301 

Masrnetic Tack Hanim<r I;? Elcctrically 
Operated 3146 

Magneto. Motor Timer and. Oilini? Prop- 
erly 3152 

Mallet Head, Lead. Cast Se^urfly on Pipe 
Handle 3143 

Mandrel for Truing the Faces of Nuts. . 3171 

Mandrels and Similar Machine Parts. 
Block for Driving 3147 

Manifold Heater. Acetylene. Starts Cold 
Auto Engines 3226 

Manipulation of Lock. Staple l'rev«.*nts. . 3302 

Maple. Oil -Soaked. Emergency Bearing 
for Tractor Made from 3176 

Mapping Surveyor's Data. Device for 3104 

Marking Tags. Good. Old Linen Collars 
Make 3287 

Marks. S«iuare- Point Center Punch 
Handy for Revising 3108 

Materials. Common. Sprayer or Air 
Brush Easily Made from 3208 

Measuring from Holes. Sphere Attach- 
ment for Dividers When 3168 

Measuring Gauge for Power Hacksaw.. 3301 

Mechanic, Auto. Headrest for Strapped 
to His Head 3296 

Mechanic's Clothes Laundered by Ex- 
haust Steam 827f 

Mechanics in Shop. Check-Out Board 
Helps Locate 3096 

Mechanic's Tool Case Made from a Suit- 
case 3226 

Mending Torn Tracings 3148 

Mercury Cups. Switch Reversed by Tilt- 
ing 3242 

Metal Bucket. Welding Mask Made from 8126 

Metal Ferrulf. Simple Method of Making 
and Attaching a 3206 

Metal. Heavy. Drilling Holes through 
with a Bit Brace 3271 

Metal. Molten, Caldron Pours with One 
Hand 3133 

Metal Parts. Polished, Tool for Holding 
in Machine Operations 3103 

Metals. Soft, Alteration Adapts Twist 
Drill for 3226 

Method. Accurate, of Setting Thread 
Tool in Lathe 3096 

Metric Measures. Quick Methods of Con- 
verting 3192 

Micrometer Used as Indicator on Work 
In Chuck 3128 

Military-Drill Movements. Machine That 
Executes 3115 

Milk-Bottle Cover 3300 

Mill, Hollow, for Making Wooden Knit- 
ting N«*edlcs and Dowel Pins 3189 

Mill Shaft. Fans Belted from. Give Com- 
fort to Workmen 3161 

MillinK Flutf'S in Taps and Reamers, 
Method of 3186 

Minnow Nft. Large. Made of Bran<*hes 
and Netting' 3112 

Mirror. Pocket. Useful in the Shop 3278 

Miter B«ix. How to Do Miter-Hox Work 
without 3i»:a 

Miter Box. Sanrlpaper Prevents Slipping 
of Work in 3118 

Miter Box, Wooden, with Many Uses... 3141 

Miter-Box Work. How to Do without a 
Miter Box 3237 

Miter Boxes. Wooden. Depth G:iuge for. 3214 

Mold for Solder Easily Made of Piaster 
of Paris 321 :♦ 

Moldings. Dentil, for Cabinet Trim. Mak- 
ing 3098 

Mole Plow Makes Subsurfac'c Drain 

without Use of Tile 31S2 

Moisture, Method of I'rotecting Termi- 
nals from 3139 

Mooring. Substantial Float, for Small 
Boats 3110 

Motor. Air-Cooled. Water- Jacketing an 3189 

Motor Car, Thermometer for Water- 
Cooling System of SlfO 

Motor, Discarded Cycle. Oarage Air 
CompreBBor Made rrom •• 81<f 



Motor Fields. Tool for Packing Wires In 

Slots of 3096 

Motor Journal Bearings. Efficient Method 

of Testing 3173 

Motor. Pipe Aids in Removing Armature 

of 3124 

Motor-Starting and Regulating Switch.. 3163 
Motor Timer and Magneto. Oiling Prop- 
erly 3153 

Motorboat. Loud -Sounding Air Whistle 

for Camp or 3143 

Motorcycle, Adjustable Valve-Spring 

Tension Adapts for High Speed 3132 

Motorcycle Back Rest to Carry Camera . 323C 
Motorcycle. Head-Fitting and Bar- 
Fastening Repair for 3152 

Motorcycle Piston. Broken, Emergency 

Repair for 3150 

Motorcycle Repairs. Conical Points for 

Engine Bolts Simplify 3139 

Motors. Emery-Wheel. Pedal Switch for 3254 
Mountain Stream. Small Water-Supply 

Reservoir Built In 3117 

Mouse Trap. Using a Barrel as 3257 

Movable Posts Made of Pipe Useful In 

Stock Rooms 3284 

Moved. How Big Tree is 3290 

Moving a Crippled Automobile Single- 
Handed 3234 

Moving a Lathe Easily with Hand 

TrucKS 3245 

Moving Hands. Scarecrow with 3299 

Moving Heavy Stones into Place on a 

Wall 3249 

Moving "Rusted-In" Screws 3257 

Movine Stove. Small Truck Aids in 3258 

Mud Hole. Novel Method of Getting* 
Tractor Out of 3172 

^'ail Makes Satisfactory Plow-Plane Bit 8802 
Nails Driven in Close Quarters, Gas 

Pipe Guides 3148 

Nails. Preventing from Splitting Wood. 3251 

Nails. Scaffolding without 3258 

Nails. Small, Handy Tool Drives Into 

Hard Wood 3155 

Net. Large Minnow. Made of Branches 

and Netting 3112 

Nipple. Broken. Removing from a Coup- 
ling 3212 

Novel Device, Small Machine Parts 

Painted by Use of 3118 

Novel Features. Ironing Board with... 3223 

Nut, Emergency, Cast of Babbitt 3299 

Nut. Threading Die Made from 3245 

Nuts, Faces of. Mandrel for Truing 3171 

Oil Burners. Auxiliary, in a Hot- Air 

Furnace 3347 

Oil Conserved by Using Soapy Water... 3159 
Oil Discharged by Pressure Eliminates 

Lifting Barrel 31S4 

Oil Filter and Tank for the Shop 3119 

Oil Holes in Dirty Places, Cover for 3244 

Oil Leakage. Stop on Faucet Avoids 3291 

Oil Level in Automobile Crank Cases. 

Testing S229 

Oil. Saving Fuel in Plant Which Burns 3248 
Oil, Storing Air Hammers In Improves 

Working Quality ztll 

Oil, Used, from Auto Engines Makes 

Good Fuel 3279 

Oil. Wood Inserts in Pulley Bushing 

Conduct S129 

Oilcan and Bicycle Pump. Blowtorch 

Made of 3159 

f)ilcan. Frame Holds and Tilts for Pour- 
ing 82gi 

Oilcan Hanging Handy for Overhead 

Work J107 

Oilcans. Old Rectangular, Making Us« of 3240 
Oiling Motor Timor and Magneto Prop- 
erly ji5« 

Oiling Systems. Reliable, for Chain- 
Driven Trucks J21I 

One at a Time. Cigarette Box Deals Out 3291 
«^)ne-Piece Pipe Wrench Made from Bar 

Steel SS4I 

Open and Close Cellar Windows, Tlme^ 

saving Device to 

Oriflce. Enlarged. Renewing In ETurnarl 

Outside Cistern Pump Operated from the 

Kitchen 



OverhanKing Edsa on RoollnK Found 

Superior SIOS 

Overhead- Valve Knslnes, Tool (or Lift- 

Ing Rocker Arms on giSO 

Overhead Work. Callpera for. Eliminate 

Uae of Ladder 3174 

Overhead Work. HbukIiik Oilcan Handy 

Tor 3107 

Packing tor Pumps and Flttlnsa, RooflnfC' 
Paper bb 3109 

Padlock. Screw Eyea Carry 3237 

Padlocks, Two, Four Men Use on One 
Door 3338 

Pall. Wire Soldered over Uoutb of Saves 
Palnl »I»T 

Paint Buckets, Detachable Handle Con- 
venient for 3103 

Paint. Solution for Removal of 3186 

Palnl, Wire Soldered over Houlh of 
Pali Saves 3147 

Paper Labels of Irreaular Outline, Band 

I Saw Cuts Out 3194 
Puer-Ornament Making Machine for 
Restaurant Use 3150 
Paper Shim Makes Worn Taper Grip 
TlKhtly 32tl 

I Panels. Ri^movable, for Summer and 

Winter Use. Doors Have 320« 

Pans, Bread. De.tk Drawern MadK ot..,. 3261 

Paraffin for Woodworking Tools 315G 

Paraflln Grease for Auto and Wagon 

Springs . . 3317 

Parainn, Keeping Brushes Soft with... . 32SS 
Particles, Safety Tool Extracts from the 

PBrtltlotilng'blT a Room to SaveHeat 
and Coal 33B8 

Patching Dents In Boat Hulls, Cement 
Mixture for 31SI 

Pattern Maker's Boring Tool for SmoU. 

Deep Work 3148 

Patterns. Split, Holding In the L^lhe... 3280 

Patterns. Split. Lumber -Saving Kink for 
Making 8352 

Pedsl-Control Wfre-Strlpplng Bench 
Tool 3113 

pedal Extension on Auto-Jack Lever 
Saves Labor 3214 

Pedal Switch for Emery- Wheel Motors. . 3S<4 

Peening, Enlarging Pistons by to Elim- 
inate Slap 32T3 

Pencil Tracings, Washing OK after Blue- 
printing Saves Cloth 8146 

Pen Wiper for Draftsmen 328S 

Perforator. Keeping Small Punchlngs 

from Stlcklne: to 327« 

Photographic Negative Glass. Exploit- 
ing Old S163 

Piano. Carrying ^ade Easy by Handles 3303 

Picture Hook. Safety Pin Makes Good.. 3S12 

Pieces, Long, Thin. Hardening wiihout 

Warping 3800 

Pigs. Young, Railing Protects from be- 

fiig Crushed 3340 

ruing and Loading Boxes, Winch Truck 

Pillar. Repairing with Cement 3254 

Pinch Bar Made from BugKy Axle 3257 

Pins, Fitting Tightly In Oversliie Holes 3233 
Pins, Small. Tool Block for Making on 

Lathe 3107 

Pipe Aids In Removing Armature of 

Motor 81^4 

Pipe Bender. Simple, for Home or Shop 

Use 8163 

pipe Cutler Used to Strip Heavy Cov- 

I ered Cable 3134 

I Pipe. Easy Method ol Connecting Sec- 
Pipe Ends, Cast-Iroii, Closing without 

a Plug 3360 

pipe FlttlngH. Acid-Proof Cement (or.. 8169 
Pipe Fittings. Steam Whistle Made from 3279 
Pipe Ksndle. Lead Mallei Head Cast 

Securely an SII3 

, Pipe. Heavy. Apparatus of Simple Con- 

I strucllon for Bending 3tS5 

Pipe Joints. Cements for 3127 

Stock Rooraa , SSB4 

Pipe WVench. One-Piece, Made from Bar 

^■„Bteel 3i43 

^■Mmm. Ehda of. Device for Plugging un- 



der Pressure Testa 3130 

Pipes in an Unoccupied House. Drain- 
ing tor the Winter 3234 

Pipes. Long. Hook Supports tor Thread- 
ing and Fitting 3133 

Pipes, Small Drains In Concrete Made 

with 3100 

Pipes. Small Polished. Wrench for 3304 

Pistol Grip, Homemade, tor Surveyors' 
Tape 3114 

Piston. Broken Motorcycle, Emergency 

Repair for .- glgo 

Piston Leathers. Gasoline-Torch, Mak- 
ing 8287 

Piston. Old. Bench Grinder or Polishing 
Head Hade from 3349 

Pipe. Movable Posts Made of. Useful In 

Piston, Old. Used to Polish Rebored Cyl- 
inders 8238 

Piston Pins on V-Type Engines. Lubrl- 

Plston Rings. Ouldp for Inserting "iii 

Cylinders 3133 

Ptaton Rings. Tool for Removing Step- 
Cut 3140 

Piston. Worn-Out. Used as Blowtorch 
Furnace 3I6I 

Pistons being Machined in Lathe. Chuck 
Which Centers and Drives 3IBI 

Pistons, Enlarging by peening to Elim- 
inate Slap 3J7J 

Pistons. Rusted Engine. Loosening with 
Hot Water 31IO 

Pivot Stand Aids In Handling of Rough 
Lumber 31T0 

Placing of Three Hinges on a Door, 
Proper jagE 

Plane. Groove. Made from Rip Saw.... 3371 

Planing Chair Cane, Method of 3167 

Planing Tool for Machining Two Parts 

at Once , 3193 

Plant. Small, Thermometers Save Coal 

In 3350 

Plant Which Burns OH, Saving Fuel In 3348 

Plaster of Paris. Mold tor Solder Easily 
Made of 3211 

Piaster. Strong Asbestos. Formula for 
Making 8163 

Plaster Walls, Sawing through 3377 

Platform. Useful, for Weighing Sacks on 

Steelyard Scales 8187 

Play In Auto Drive Shaft. Spring End 
Bearings Overcome 1134 

pliers and Other Tools, Insulating Han- 
dles (or 3288 

Pliers. Side-Cutting, Cutting Small Cop- 
per Tubes with aies 

Plow. Hand. Rigged In Bicycle Frame.. 3100 
Plow -Plane Bit, Satisfactory. Nail 

Makes 3302 

Plowing, Extension Control for Tractor 

Aids In Work of 3176 

Plug, Closing Cast-Iron Pipe Ends with- 
out 3360 

Plugging Ends of Pipes under Pressure 

Tests. Device for 3130 

Pneumatic Riveter Useful in Wood Shop 3316 
Points or Feet, Raised. Draftsman's 

Triangle with 3Z96 

Pole Step. Temporary. Made from Two 

Spikes 3344 

Polish Rebored Cylinders. Old Piston 

Used to 3333 

polishing Head. Bench Grinder or. Made 

from Old Piston 3349 

Polishing, Rod for Holding Scissors 

Blades While ,.,.. 3186 

Porcelain Tubes. Breaking Squarely..,, 3100 
Portable Fence Formed of Easily De- 
tached Sections 3296 

Portable Tool Drawer 3383 

Portable Water-Heater Outfit Made from 

a Barrel 3199 

Posts. Movable. Made of Pipe Useful In 

Stock Rooms 3134 

Potatoes. Boiling to Loosen Boiler Scale 337T 
Potatoes. Vessel for Cooking for Hogs 

on the Farm 8374 

Poultry Feeder Places Food for Chicks 

Out of Hens' Reach 3360 

Pouring. Frame Holds Oilcan and Tilts 

tor liH-v^ 

Power Hacksaw. M.ob.bmt'ltv« (i'kiife Vi 
Power ot •.ti fc.Ml.o ttTi»\T.e, \Ti<:it»*\i 



powep-PunohliiB or DriUiBf i 

Spaclns QaugB (or J......1,... JITJ 

Pressure for a Soldering Tttnb, TlP« 

ivaauro, OtI DUtcharged by, 

Lltllns Barrel li".^^"" •*•• 

preaiure TeeU. Device »r FloartBa ... 
Ends ot PIpea under .......5........ IIH 

primed. Siphon That la Ea»U)J6wt^;^ llH 

Production. Slgna on Idlf HmAIbMT 
Give Reaaons for Delay in........". lUf 

Production. WedBe^Clamp Mt H«lpa 

P,Kan¥Mii«inV.;A"V.«i.ii;-iiiiai'"' 

lag Device for •ii'-i:-'W^ *"' 

PraSi Press. Greaae Cup to OOBUIn Ink 

ProtMtinr ' TflnninWi*' * rrmn' 'iiUmtm, 
Method ot .■ tUt 

ProtectlDK the Hands from Dirt Ukd 
Orease on BoKlne Work IIM 

Protection aEatiist Wear. ShalUte Ot*** llll 

Protection. Wire* acroaa Barral HMda 

oive sm 

Pulley Arrancemant la Helpful In Opmt- 
aXtag Double Doora Hi! 

Pulley BuahlnK. Wood loeerta la. Con- 
duct Oil , . w SIM 

Pulley, Qrooved, Made of Barrel Haada ItU 

Pulleys, Worn Loose. Replaoad bjr Ad- 
lolnins Set Pulley* IIH 

Pump Cylinder. Buvsy Hob Dead tor 
Repairing Worn Tbreada ot SlU 

Pump. Force, Lone Lever Baaaa Action 

Pump, Hydiiiiitlc, ia Independent at 

Water Levels lUS 

Pump- Jack Rods, BIBclent Method ot 

RecoverlDK Ilia 

Pumpa and Plttlnn, Roodni' Paper aa 

Packing for SIH 

Pumps or Centrtfusal >nd Screw Trpa 

Work ToKetber UT* 

Punch-and-Dle Attachment for a Beneb 

Vise, Making tlH 

Punch for Laying Out Drill Holao tSIl 

Punch Shop or Foundry, Barrel Tnmblar 

Puncblnes,' Biiiali, Keeping tiwn flUek- 
Ing to the Perforator ItTI 

Punches. Center, Made from Old Rat- 

Tall FllOB tlU 

Push Hutton Locked against Interier- 

enco liy Children )»• 

Putty. Filling Cracka In Concrete with 1101 

Oulch-Beleaaliig Tapellne Holder does 
Not Snae Readily IIBI 

Rack, Convenient Electro plat Ins, /for *:: 

Small Plei-ea *,.,. ItOt 

Rack for Flat Tools (IK 

Hack for Rubber Cum and Fabric Con- 
venient UM 

Rack for WaMh--rs SlTl 

Rack. Handy. Holds Draftsman'* Tools tlG4 
Rack near Fuse Block Holda Fuses for 

Emerirvncy tltt 

Rndlfitor, Autiimoblle. as a Heatlnx 

Unit «04 

Radiator. Did Auto. Converted Into Shop 

Water Heater »I07 

nmlinn [ToU'cis Young Pigs from be- 
ing: Crushed 3S40 

Rake. Mnow Si-rapcr Hade from StGS 

Riit-Tnll Files, Old. Center Punches 

Mnde from SHB 

Ratchet Hraci> llemodeled for Work In 

Cramped -Spaces J2<2 

Rattling of Automobile Doors Overcome 

by Setting Hinges SO»T 

Rattling or Automobile Hood. Rubber 

Hose Stops »H7 

»»-amBr for Accurate Work In Wood... S17» 
Reaming Ijirse Holes with an Ordinary 

Twist Drllf St»7 

Hear of Truck, Crane at. Helps Load 

and Unload tlS8 

Recessea, Round. Baslly Cut with Home* 

made Tool tlH 

Rectangular Oilcans, Making Use of 

-Old tMO 

ned. Large Jigs and Templatea Painted 
tor IdentlflcaUoB kVU 



:l 



I* Haavy Btea tor U 

-„.^ of Paint, SolDtlon 1_ _ 

BaawTsl of T«par-Shank Drlil*. Mta, 

Drift Tool for ■ 

BaawwlBC m BoUor Tlae. Baar Mstksd 



Removing a. Broken N 

CoupllnR 

Removing AutoitMibUe 

Axle. Device for . 

Removing Automobile 1 

Hub Cap •• 

Removing ForelEn FartidCB (rem Ikr 

Bye, Easy Method of fl 

Removing Old Babbitt Metal frotn !!*•>- 

Ing Boiea II 

Removing Tallfltack Centers BasUy br 



Renewing Valv 

Repair. BITective Emergency. 



RuiMT .. a 
•pe..... a 



:y, for n Broken Motor- 
Emergency, for a CiiLnk«luff 
t Cracked Web U 



with* 

Repair) Emergen 
Repair '-- "- 

So!d«rlL__ 

Repair for Motorcycle. Head-Filling aal .. 

Bar-Fasteolng OB 

Repair. Novel, tot Cracked Water JaekH 

Repairing a Cracked Water JaVket wiik 

Repairing a pillsr willi 'cemcnt' '.'.'! !!! aM 
Replacing Incandescent Lantpia In Lofty 

Celling Futures .Ml 

Reservoir. Small Water-Supply. [Ivllt la __ 

Mountain Stream BO 

Respirator Hade of Cotton and Hoalla.. OH 
Restaursnt tiac. Paper-OmamMil Mak- 

Ing Machine '~- "" 



/ Spark-Plug a 

Boiler I^aks. DnrsMa. 



'olvln! 



Sharpening 



Rifle., 

Jn*'*sTe^pfatee"""~. .".".".""".T, .7™ HM 

Rim Reinforces Cooling Fan llil 

Rims. Spin. Serviceable Tire Rentovrr _^ 

for Cars Equipped with , llTl 

Rings, Wire Used lo String, aa Th*y 

Come from Lathe ..-..,- . iWI 

Rip Saw. Groove Plane Made from., 
"'-ping. Method -* " ■-- ~'-* 

„j.nTaa from 

Riveter. Pneumatic, 



Rocker Arma 1 



_„__. Overhead -Valve Bn. __ 

glne*; Tool for Lifting »* 

Sod for Holding Sclasors Blade* While _ 
Polishing «B 

Rod, Round, to be Drilled, Jig (or Hold- 

RoS£ Machine' Nuta' 'Sei' oii,' with ' Belt- ^_ 

Ing a* Wrench lui 

Rods, Pump -Jack, Efflelent Method of 

Recovering UH 

Roller. Wooden, Aid* ConatnicUon at 

Concrete Highways HP 

Boor Worker*. Conventant Lad4« 

Bucket Jack for ._.. t"« ■■ 

Rooting CemenL Staining Wood a Dwm 

Color -ATii-ie^ 

Roollng. Orerhanclns Bdga ■■ Mni' 

Baperior ....•...•••• 

Roofing Paper aaPaekUw tor mM«Bi 

S«rtitlMfiw*<M^t» 



Rotary Machine Pu-ta. Dlsk>Bearfns 

Stand for Balanclne 312g 

Round RrcesaeB Easily Cut with Home- 
made Tool 31GG 

Rubber Cement for RepalrInK Tiro 

Valve 32»G 

Rubber Cum and Fabric. Convenient 
Rack for 32GG 

Rubber Hose Stopa Rattling of Auto- 
mobile Hood BH7 

Rubber-Slamp Ink Pad, Uandy, (or the 
Shop Office S191 

Rubber Tube Protecta iKnItlon Distrib- 
utor of Auto Enclne SliS 

Ruler. Dot and Dash. Eaiilly Hade 3114 

Rulers, WVIjjhted, Keep Drawings from 
RollinK When In Use 1181 

Ruling P«n, Sprlnr- Opening Lock Fitted 

on 1296 

Ruling Pens. Using Fountain-Pen Filler 
to Pill tZ36 

Running Board on Automobile Strength- 
ened by Brace 3£<e 

Rusted Engine Plstona. I.ooBenlna with 

Hot Water 3110 

"Rusted-In" Screws, Moving 3267 

Safe. Fireproof Concrete. How to Hake S30B 

SaFety Pin, Carry Tool Checks on 3267 

Safety Pin Makes Good Picture Hook... 3211 
Safety Tool Extracts Particles from the 

Safety Washer for Fastening Emery 

Wheels 3177 

Bait In Whitewash 32ST 

Sand. Deep. Starting Auto In 3290 

Sand Furnace [or House Hi^atlng Con- 

servas Coal 3!0S 

Sand-Blast Operators. Air-Bellows De- 
vice Protects 3137 

Sandblast, Etching on Glass and Metal 

Sandpaper Block for Use on Curved 

Surfaces K16B 

Sandpaper. Flies Made of. Handy In 

Woodwork 8161 

Sandiiaper Held Firmly on Block by Its 

Tapered Shape 3IGT 

Sandpaper Prevents Slipping of Work 

in Miter Box 3118 

Sanitary Kitchen Cabinet. How to Hake 3227 
Sashes. Fastening Fly Screens In, with 

Stove Bolts SiSS 

Save Coal by Burning Ashes 32B!> 

Saving Fuel In Plant Which Burns Oil S24S 

Saving Fuel on the Gas Range 3282 

Saving Gas In Heating Water 3287 

Bavlnr on Typewriter Ribbons. Simple 

Method of 3302 

Saw Filing. Guldeboards Are Great Aid 

for Correct 8179 

Saw. Rip. (Groove Plane Hade from.... 32T1 

Saw, Sharpening a Worn-I>own 3286 

Saw- Tooth Design. Sanitary Hog House 

Sawdust, "stove Thai'suriis. .. .'I !!."!!! ! 32»i) 
Sawing Softer Materials Sheet-Metal 

Ba<3klng Helps Wlien 3253 

Sawing through Plastfr Walla 327T 

Scattoldlng without Nails 3268 

Scarecrow with Movlns Hands 329» 

Scissors Blades. Rod for Holding While 

Polishing 31 8B 

Scored Cylinder Repaired by Soldering 3285 
Scraper Blades. Clamping Block for 

Filing 325S 

Scraper Blades, Handle for 3281 

Scraper Edges, Good and Bad 3300 

Scraper. Flexible. Hakes DIfllGuIt Jobs 

Easy 3191 

a Handle. Convenient Homemade 3161 

ig Babbitt Bearings to a Nice Fit 3112 
ngs. Soft-Coal. Using with An- 

Ite 8267 

and Centrifugal Type Pumps 

t Together 8I70 

niD. Old Metal. Qear Puller 

r Unde from 320( 

1 Carry Padlock 3287 

Las. Seiilne In a Hole Contain- 
^ tfroken Point 21ST 

r'Ukohins ProAuets, Tw»k 



Screwdriver. Emergency Handle (or..., 3SS4 
Screwdriver Handle Hade of Oust Cap 

from Tire Valve 32Sg 

Screwdriver Head. Self-Ci:»tcring Non- 

allpplng 3198 

Screwdriver. Making_ Magnetic 3301 

Screwdriver. Triple-Bladed Pocket 3163 

Screwa, Holding While Threading or 

Turning Them 8267 

Screws. Loosening Rusty Wood 3185 

Screws. Moving "Rusled-In" 3267 

Screws, Wood. Making Hold When Par- 
allel to Grain 3273 

Scrlber. Locating Bolt Holes Where 

Same Cannot be Used S14S 

Sections. Easily Detached. Portable 

Fence Formed of 139G 

Seed Corn Testing for Germination SSS8 

Segment- Joining Jig for the Home 

Workshop 8802 

Self-Alining, Making a Sprung Shaft... 3188 
Self- Centering Nonsllpping Screwdriver 

Head 3193 

Self-Chalking Line and Refl 3102 

Self-Closing Gate Hinge, Sprlngless 3288 

Self-Ughting Gas-Soldering Torch 3190 

Self-Ralsing Box Bottom Aids In Ob- 
taining ConteniB 3834 

Serial-Number I den till cations on Work- 
ing Drawings Save Time 8181 

Set Pulleys, Worn Loose Pulleys Re- 
placed by Adjoining 8109 

Setscrew Loosening. Overcoming 3202 

Setscrews In Dogs Attached to Lathe. 

Wrench for )IE3 

Setting a Lag Screw In a Hole Contain- 
ing a Broken Point 8127 

Shatl. Collar for Flue-Culler Slip-Joint 3194 

Shaft. Sprung. Making Self-Alinlnc 3188 

Shafting Hangers Converted Into Neat 

Bench Buffer 327T 

Shafts without End Centers. Attach- 
ment Adapts Tachometer for 3127 

Shanks. Tap Wrench Fits Various Sixes 

Bhapei'Proper.' Vo' Cut Vshlrii or Filler.'! 8217 

Sharpening a Worn-Down Saw 3286 

Sharpening All Sites of Gouges. Revolv- 
ing Cone for 8189 

Sharpening. Carpet Pad for Wood Planes 

Saves Frequenl 8130 

Shears, Bench Snips or B271 

Sheet-Metal Backing Helps When Saw- 
ing Softer Materials ., S!6S 

Bheel Metal, Cutting Disks or Rings 

Accurately from 3182 

Sheet-Metal Pieces. Small. Jig for Drill- 
Sheet Metal* Power-Punching ' or Dril'l- 

ine. Spacing Gauge for S178 

Shelf. Chair. That Folds Out of the Way 8110 
Shellac Gives Protection against Wear 3116 
Shield on Creeper Protects Face When 

Shield. Soldering-iron, Protecta Hand 
from Dripping Solder 3160 

Shim or Filler Proper Shape to Cut... 3217 

Shim. Paper, Makes Worn Taper Grip 

Tightly 3221 

Shoe Shining at Home Made Easy by- 
Handy Outfit 3276 

Shop -Call System, Colored -Light Elec- 
trical 3197 

Shop. Check -Out Board Helps Locate 

MHChanlca In 8096 

Shop. Discarded Circular Saw Forma 
Loud Bell for Use In 3*60 

Shop Materia i-Checklng Work. Handy 
Writing Board for 3170 

Shop Odlce, Handy Rubber-stamp Ink 
Pad tor 319t 

Shop, Oil Filter and Tank for 3119 

Shop or Laboratory. Small Electric 
Furnaces for SIDE 

Shop. Pocket Mirror Useful In 3278 

shop. Portable Tool Chest and Work- 
bench Is Esaily Moved shoul 3186 

Shop Truck That may be Picked Up by 

Crane 8210 , 

Shop Use. Bome or. Simple Pipe Bender I 

•-- ■«■■«.■» 



3316 



Shop Ventilation, Small, Draft-Proof 

Window for - 8169 

Shop Water Heater, Old Auto Radiator 

Converted into 3107 

Shops. Small, Foot-Power Hammer for 

Use in 3166 

Shoveling, Heavy, Liever-and-Fulcrum 

Snow Shovel Makes Easy 3266 

Shovels. Theft of Prevented by Chain 

and Padlock 3116 

Shut-Off. Automatic, for Fillingr Cans or 

Buckets 3231 

Sidewalks, Concrete, Folding Square for 

Dividing 3197 

Sign Reading "No Admittance." Door 

Latch Operated by 3301 

Signaling Device. Automatic, for Pro- 
jecting Machines 3178 

Signboard Shows Where Workman is to 

be Found 3269 

Signs, Good. How to Make without 

Special Skill 3222 

Signs on Idle Machinerv Give Reasons 

for Delay in Production 3126 

Siphon That is Easily Kept Primed 3109 

Size for Holding Aluminum Bronze LiCt- 

ters 3210 

Skill. Special. How to Make Good Signs 

without 3222 

Slap, Enlarging Pistons by Peening to 

Eliminate 3272 

Slate Instrument Panel. Broken, Re- 

f>aired with Angle Iron 3146 
ding Door, Swinging Door in Saves 

Employes' Time 3193 

Sliding Drawers. Lubricated Varnish 

Eliminates Trouble with 3260 

Slipping of Work in Miter Box. Sand- 
paper Prevents 3118 

Slot in Hard Casting. Novel Method of 

Machining 3144 

Small Drafting Work Easily Done with- 
out a T-Square 3291 

Small Pieces. Convenient Electroplating 

Rack for 3208 

Smokestacks, Factory, Blasting Soot 

from 3164 

Snap Bow Aids in Making Chalk Lines. . 3207 
Snout Snare Makes It Easy to Ring 

Hogs 3226 

Snow Scraper Made from Rake 3263 

Snow Shovel. Lever-and-Fulcrum. Makes 

Heavy Shoveling Easy 3266 

Soap Dish Made from End Cap of Roof- 
ing Rolls 3237 

Soapy Water. Oil Conserved by Using. . 3169 

Socket. Iniprovised Electric-Light 3176 

Soft-Coal Fire. Large Kettle Inverted 

over Saves Heat 3267 

Soft-Coal Screenings, Using with An- 
thracite 3261 

Softening Hard Iron and Brass Castings 3190 
Softer Materials. Sheet-Metal Backing 

Help When Sawing 3268 

Solder. Dripping. SoTdering-Iron Shield 

Protects Hand from 3160 

Solder. Mold for. Easily Made of Plaster 

of Paris 3219 

Solder Taste for Difficult Fluxing 3184 

Soldering Electrically without an Iron.. 3106 

Soldering Iron. Asbestos Hood for 3292 

Soldering Iron for Attachment to Blow- 
torch 3217 

Solderlng-Iron Shield Protects Hand 

from Dripping Solder 3160 

Soldering Paste Carried on Torch 3273 

Soldering. Scored Cylinders Repaired by 3286 

Soldering Torch. Self-Lighting Gas 3190 

Soldering Torch. Tire Used to Furnish 

Pressure for 3133 

Solution for the Removal of Paint 3186 

Soot, Blasting from Factory Smoke- 
stacks 3164 

Sorting Hopper for Berries and Small 

Vegetables 3123 

Spacing Gauge for Power-Punching or 

DrillTng Sheet Metal 3178 

Spark-Plug Atomizer Starter for Auto- 
mobile Engines 8213 

Spark-Plug Gap, Coin is Handy Gauge 

tor 3118 

Spark Plug, Lighter for Oaii Torch Made 
^om •••••.•. VLV^ 



Spark-Pluff Repair, Emer^ner 8177 

Speed, High, Adjustable Valve-Spring 
Tension Adapts Motorcycle for 8132 

Speed Up Production. Wedge-Clamp Jig 
Helps 3280 

Sphere Attachment for Dividers When 
Measuring from Holes 3168 

Spikes. Two, Temporary Pole Step Made 
from 8244 

Splicing. Calculating Belt Lengths for.. 3246 

Splicing Stranded Wire 3280 

Spline weights. Fingers for Holding in 
Drafting 3211 

Splitting w'ood. Preventing Nails from 3261 

Spout. Clogged. Readily Cleaned with 
Hose 8232 

Sprayer or Air Brush Easily Made from 
Common Materials 8208 

Spring End Bearings Overcome Play in 
Auto Drive Shaft 3134 

Spring Lock. Simple Belt Shifter with.. 3131 

Spring-Opening Lock Fitted on Ruling 
Pen 8296 

Spring Wire. Compressing While Bend- 
ing Preserves Strength 3260 

Springless Self-Closing Gate Hinge 3283 

Springs. Auto and Wagon. Paraffin 
Grease for 3217 

Springs. Spiral. Device for Winding on 
a Lathe SI9f 

Square Attachment, Handy, for Laying 
Out Stairs 8202 

Square. Bevel, for Door and Window 
Fitting 3201 

Square. Folding, for Dividing Concrete 
Sidewalks 319? 

Square. Handsaw Fitted with Attach- 
ment for Use as 3261 

Square- Point Center Punch Handy for 
Revising Marks 3108 

Stable. Concrete Ventilating System for 3241 

Staining Wood a Dark Color with Roof- 
ing Cement 327( 

Stairs. Handy Square Attachment for 
Laying Out 3202 

Stairway. Disappearing 3276 

Stamp, Inspectors. Built into Hammer.. 3297 

Stand. Disk Bearing, for Balancing Ro- 
tary Machine Parts 3128 

Staple Prevents Manipulation of Lock.. 3302 

Starter, Spark-Plug Atomizer, for Au- 
tomobile Engines 3213 

Starting Auto in Deep Sand 3290 

Steam-Engine Cylinder, Device for Vul- 
canizing Tires on 3171 

Steam. Exhaust, Mechanic's Clothes 
Laundered by 3279 

Steam Jet to Thaw Frozen Water Pipes 3240 

Steam. Locomotive, Used to Clean and 
Sterilize Well 3183 

Steam. Removing Wlall Paper with 3291 

Steam Whistle Made from Pipe Fittings 3279 

Steel, Bar, One-Piece Pipe Wrench 
Made from 3243 

Steel. Hardened. Etching a Hole through 3139 

Steel. High-Speed, Tool for Conserving 
Small Pieces of 3176 

Steel Lever and Wheel Handles. Tin- 
Coating 3187 

Steel Plates. Rigging Lessens Work of 
Drilling Holes In 3134 

Steel. Sheet, Small Bevel Square Made 
from 3224 

Steel. Using High-Speed for Hand 
Punches 3241 

Steelyard Scales. Useful Platform for 
Weighing Sacks on 3187 

Steering Column. Automobile, Flash 
Light on 3229 

Steering Wheel. Automobile, Electric 
Hand Warmer for 3283 

Stepladder and Portable Elevator. Com- 
bination 3181 

Stepladder. Adjustability of Big Black- 
board Makes Needless 3120 

Steps. Door Latch Controlled from 
Kitchen Saves Many 8280 

Sterilize Well. Locomotive Steam Used 
to Clean and 8188 

Stethoscope for Telephone and Automo* 
bile Use S161 

Sticking to Perforator. Keeping Small 
Punchings from ISTi 



stock Bins Built Up from Boxea as 

UiiltB 3109 

Stock, Polished Round. Handle for Hold- 
ing for DrlltlnB 31B7 

Stock KoomH. Movable PoBtB Made of 

Pipe Useful In 3284 

Stonea, Heavy, Moving Into Place on a 

Wall 3249 

Stop Block. Aulo. Reduced to Efllciency 329G 

Stop on Faucet Avoids Oil Leakage 31S1 

Storage. Convenient, Outside CoeiI Din 

Provldefl S22» 

Stornite Space. Old Cistern Remodeled as 31Z3 
Stoi'ine Air Haromtrs In Oil Improves 

WorklnK Quality 3S1Z 

Stove Bolts, pBBtenlns Fly Soreena In 

Sashes with 3168 

Stove, Kerosene Burner or, Readily 

Made 3214 

Stove. Small Truck Aids in Hoving 32C8 

Stove That Burns Sawdust 3290 

Straightedge, Utilizing Sun's Raya for 

Truing 3188 

Straining Cloth. Clips (or Holding over 

Can or Container 3124 

Stranded Wire. Splicing 3280 

Stream*. Crossing. Auto Air Intake 

Guarded for 3184 

Strength. Compressing Spring Wire 

While Bending. Preserves 8260 

Substantial Flagpole 3293 

Substitute tor Jackscrew, Adjustable 

Supporting Stand is 8178 

Sullcnse, Mechanlo-a Tool Case Made 

from 3226 

Summer and Winter Use. Doors Have 

Removalile Fanels for 3206 

Sun's Hays, UtlllRlng for Truing a 

Straightedge 3188 

Supply ripe, Cold-Waler System with 

Cooling Coll In 3180 

Support for tjarase "Free-Air" Hose at 

Curbing 2114 

Supportliifc Stand. Adjustable, Substitute 

for Jackscrew 31T8 

Surveyor's DhIb, Device for Uanplng. . . S104 
Surveyors' Tape. Homemade Pistol Grip 

Surveyor's Tripod Level Hade Quickly 

from Carpenter's Level 8196 

Suspension Heating Device for Small 

menslls ai47 

Swinging Door In Sliding Door Saves 

Employees' Time 3103 

Swinging Elevator for Trunks and Light 

Freight 3293 

Switch. Motor-Starting and Regulating. 31B3 
Switch, Pedal, tor Kmery-Wheel Motors 3264 
Switch Reversed by Tilting Mercury 

Cups S242 

Swivel Chair Made from Wagon-Wheel 

Ffllles 3866 

Swivel Jaw for Holding Wedge-Shaped 

Articles In Viae 3164 

T-Square for Vertical Boards, Easy- 

- Running 3223 

T-Squnre, Small Drafting Work Easily 

Done without 3291 

Table, Invalid's, Rests on Bed 3299 

Table or Bench. Adjustable Leg for 30SE 

Tachometer for Shafts without End Cen- 
ters, Attachment Adapts 3127 

Tack Hammer. Magnetic. Is Electrically 

Operated 3146 

Tags, Good Marking, Old Linen Collars 

Make 3287 

Taiiatock Centera. Removing Easily by 

Means of Drift Pin 3219 

, Tank. Elevated. Gauge Tells Height o( 

■ Water In , 3324 

■~ink for Cleaning Screw-Machine Prod- 

— •- 8174 

uto-Bodr Panels and. RemnvInK 

. Iklng'toGeta PeVfectFit;;.;; 3180 

K Tapping a Hole wlthool 3210 

J wteneh Flia Varloua Slies or 

banks 3099 

*e. Electricians'. Renewing Old 3IB6 

e Lines, Tool [or Holding In Corners 3189 



Taper, Worn, Paper Shim Makes Grip 

Tightly 3321 

Tapc-rtd Shape. Sandpaper Held Firmly 

on Block Yj Its 3267 

Tapping a Hole without a Tap 3310 

Taps and Reamers, Method of Milling 

Flutes In ll«( 

Taps. Blocks for Starting Squarely 3131 

Targets. Lead "German Soldiers" Used 

as 3282 

Tee Wrenches, Large, File Handles Con- 
Teeth, Broken'.' Usl'iig' 'Hacksaw' IJiiides 

Teeth, p'a'tc'hing 'I'n't'o 'Broken'Oears! ! ! ! * 3117 

Telephone and Automobile Use, Stetho- 
scope for 3IS1 

Telephone Cables. Aerial, Apparatus for 

Locating Trouble In 3101 

Templates. Large Jigs and. Painted Red 

for Identification 3113 

Tenons. Rapid and Accurate Method of 

Making 3170 

Tension. Adustable Valve-Spring, Adapts 

Motorcycle for High Spped 3132 

Terminals, Method of Protecting from 

Moisture S13» 

Tempcary Pole Step Made from Two 

Spikes 3244 

Test Simple, to Distinguish Wood Alco- 
hol from Denatured Alcohol 8167 

Testing Compression in Cylinders of 

Automobile Motor SlIO 

Testing Knlfe-Swltch Contact Blades... 8142 

Testing Motor Journal Bearings. Effi- 
cient Method of 3173 

Testing Oil Level In Automobile Crank 

Cases 3220 

Testing Seed Corn for Germination 8288 

Tether. Safety Radial, for Animals 3233 

Thavr Frozen Water Pipes, Steam Jet to 3240 

Theft of Shovels Prevented by Chain and 

Padlock 8110 

Thermometer for Water-Cooling System 
Of Motor Car jigo 

Thermometers Save Coal In Small Plant 32G0 

Thousandth of an Inch. The 3281 

Thread Tool, Accurate Method of Setting 
In t^the 3086 

Threaded Holes, Drill for Enlarging the 

Bottom of S166 

Threaded Parts. Small. Tray for Moving 

without Injury JIBT 

Threading and Fitting Long Pipes. Hook 
Supports for 8138 

Threading Die Made from a Nut 334« 

Threading or Turning Screws. Holding 
While 32(7 

Threads of a Pump Cylinder, Buggy Hub 
Used for Repairing Worn 3180 

Threads on Bolts. Serviceable Tool for 
Cleaning smo 

Three-Way Hand Clamp Has Many Uses 3144 

Tightening Bolts Quickly with Brace, 

Device (or )12( 

Tile, Mole Plow Makea Subaurface Drain 

without Use of 318) 

Time, Employes'. Swinging Door In Slid- 
ing Door Saves 3181 

Time. Serial-Number Identlflcatlons on 
Working Drawings Save 3181 

Tlmesavlng Device to Open and Close 

Cellar Windows 3232 

Tlmesavlng Magaiine Fuse Bo^i for Ex- 
perimental Circuits 3118 

Tln-Coallng Steel Lever and Wheel 
Handles 3187 

Tin Foil W^indtng on Bulb InlenslQvs 

Electric Light 3008 

Tin Guards for Edges of Chisels 31JT 

Tire Remover, Serviceable, for Cars 

Equipped with Split Rims 8113 

Tire Uaed to Furnish Pressure for • 

Soldering Torch 31S3 

Tire Valve, Rubber Cement for Repair- 
ing - 3295 

Tire Valve. Screwdriver Handle Had« Of 
Duat fni> from 32B8 

Tires. Devi-f for Vulcanlalng on Steam- 
Engliie Cylinder ., 3l7t 

Tlrra. Inflating with Air by Usb of City 
Water Pressure . 
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Many Applications 
Tool filot^i '— "■•'■ 
Lnth. 



MixkinK Small PInB < 



Tool' Bus, Bit 'Brace Hakea Excellent 

Handle for ■ 

Tool Case, M 



ic'a. Hade from a S 



Tool (•hi<-kii, Carry on a Safety Pin., 
Tool Chi'Bt and Workbench, Portable. 

EBHllv Miiveil about the Shop 

Tool-Chest Tray Rlaea When Lid 

Opened 

Tool Drawer, Portable 

Tool for Conservlns Small Pieces 

Hlgh-Spi'eii Stei'l 

Tool for I'ultlnu Thin Praas Washera 
Tool for H.ildinB Polished Metal Par 

In Mochlnp OpiTatlona 

Tool for Holcllns Tape Llnpg In Corne 

Tool for Laying Out Keynaya 

Tool forLlftlnK Rocker Arma on Ovo 



\ea<l-^ 



jnl f 



' Machining Bossea and Huba o 



Blocks Kaffly 

Tool for Removing Step -Cut 

Rlnite 

Tool Orlndlni 
ful In 



Hard ' 



3 

Handy. Drives Small Nails Into 

Kold.r aiid Pick -Up, 'for Cotter 

Tool. Homemade. Round Recessea Baally 

for Cleaning Threads 

Homemade, for Trim- 



KoltK 



mlnn Belts . 

Tool Sleel, Itcdurlnir Waste In BrenklnK 1 
Tool Trnvs. Creeper for Use under Ve- 
hicles IB Provided with t 

ToolR and Hears. Neat Cheat Undfr 

Lathe Holds 3 

Tools, BrnsH Scraper for CleanInK 3 

Tools, nrn rtPmaii'M. Handy Back Holtl.i. 3 

Tools, t'lai. Bark for 3 

"Itiit Electrle Glob.-a with- 



Mar 



addiT 



^IHi-lnn'H. Made from 

[ C'HinterwoiEiits'onPort- 

!ind 

■ds of HoldInK In Lathe 

Hiia"<ither.'iii'sii'latini?'iinii- 

[■.'irklii'tr,' 'panim'ii " tor! '.'.'.'.'. 

■ I-'lr- -■It. SnvoB Fuel 

Intt: !■ 



atlnB''nolt' o' 


«i.ali 


cm.'nt Kepps 


Articles 




'"mV:;"''.".':..^" 


. Made 



Trouble In A«rlal Telephone Cabk-t. 

Apparatus for LocatlnK 

Truck. Crane at Rear of Hrlps Load ar.\ 

Unload 

Truck, Hand, and Light Car. Loid ; 

Lumber Hauled by 

Truck, Hand. Hook Fitted to Kcl^ 

Boxes ; 

Truck, Loading. Facilitates HandJir.c ;.' 

Auto ChaaalB 

Truck, Shop, That may bp I'ickti Ip 

by Crane : 

Truck. Small, Aids In Mnvlne Si:>ve.. 
Truck, Unloading a Heavy Marhi:ir fr .-^ : 
Truck. Winch, for Piling and Lni.J:r..- 

Truck with' LiftlnB'pUtform and Crfc.lt ' 

for Auto Motors : 

Trucks. Reliable OillDS Sysltm t: 

Chaln-DrlTen : 

Truing a Straightedge, Utiliiinc Su: > 

Raya for ! 

Truing the Faces of Nuts. Mandrel f r. : 
Trunks and Light FrelEhl, SwlDg:r.i 

Elevator for 3 

Tube. Flexible. Bloiiftorch niih. ! ■: 

Work In Close Spaces ; 

Tube or Casting, BleciroplailnE Ih( I.-:- 

Tubea, Col'la'p'a'lbie.' ' 'Keeping ' 'riiverirl " 
Prevents Contenta Dryinii Out ' 

Tubing and Castings, Burrs iatiit ■■'. 
Removed by File In Chuck 

Tubing, Device for Making Bell Eni: _ 

Tubing. Lathe Bell Cen't'e'r' '''''i"'Tur'''in'''' ■ ■ 
Tumbler, Barrel, for Punch Shop (>r 

Foundry . 1 

Turning a Fifty -Four-Inch Wheil oc i 

NlnetecD-Inch Lathe 5 

Turning or Threading Screws, Holdir* 

While 7 , ,. ■. 

Turning Tuhlng. Lathe B--II Center f:r : 
Twine Cutter, Handy. Made from a W.-t" ._ 

Twine Hoider'and'cii'tter,' 'Handy!!!!! : 
Twist Drill. Ordinary, Reaming L*rEt 

Holes with I 

Type (lauge. Rconomlcal i 

Typewriter Ribbons, Simple Method p? 

Saving on 

l-nlversal Lathe Chuck U;<ed i; a V =-, 
rnlondlng a Heavy Mn^-hli... frr - 

Truck 

L"tpn»ll», Small. Suspension H- n.r..; :■■- 

V-Block. Anglo Plec.-s Shaped in w::t 

Arbor Press , , 

V-Type Engines. Lubrlcatinc !••-■. i. ^.^■ 

Valve 'dri'nder Made 'from wi.h.-' ' 
Valv-c.rlndinu: Jobs, fs-rul K:- ;■: t,.r.. 
Valve f.ui.les In Aul-. iCric-.s, ); :.■ -., ■ .: 
ablPK. Small, S.irlftit H.-^r.r f .- 



Berr.-.. 

Vehicles, 

vlded 1 

Velnlng ' 
1148 V.'nitlalil 



lined . 



(ided Pnrts 

,1 

len Lid Is 



Trjnncl'-. Qraftsman's. with Ruined 
Points or Feel j 

TrInnKle, Drnflsman's, Useful KliikB for 
Improving S 

'^n pi e-B laded pofrhat Scrawdrlvor.,, ... 3 
. 1. Itoa* Qulekly 



and . 

"ith To' 
ool. Iin 



te. for 



lall-Shop. Draft-IT.c; 

Vi-rttCiil-Drum ivindla-iii ' M:ido' ' of' (jij 

IS.irnl ; 

Vessel tor C..oklne Potatoes (or Hon 

Vise and r.'reast 'Drill "Us.'d'ns'a'SuI'Mi- 
tule Drill Press ! 

Vl«c Bull Polni. Frlnlon Lock Ke-p« 
from Injurlne Fingers 

Vise. Bench, Making a I'unch-and-Pic 
Altachnii-nl for 

VIsi- or Wrench Tool. Handy, for Bench 

Vise" Swivel Jaw for Holding W«dg«- 
Shaped Articles In ' 

Vise, Universal Lathe Chuck Uaed ••.. '. 

Vulrstiiilng Tires on Staun-StigUia ^• 
Inder, Device tor i 



Was on -Wheel Fellies, SfflTAl Chair 

WaRon Wheels Provide Porms for Con- 

WbII. "Moving Heavy" Stones "into "place 

WRtl of "Kitchen.' "wood'ooV BuilV into! '. 

Wall Paper, Removlne with Steam 3291 

Walls. PlBBter. SawinK IhrouKh 3277 

War- Time EIHcLency Mettiods Applied 

to the Dairy Barn 3163 

Warning- Car Leaving Garage Auto- 



SS6< 
SIOS 
3:«9 



I, Wagon. Provide Forma tor Con- 



Washbowls. Foot Control Handy 

PaucetB In 

Washtr. Quick onii 

Washer," "safety. Vol 



Wheeie 
Washer. V 
Wash ere a 



Fastening Emery 



8177 

Grinder Made from 329T 

'He king; 8. Homemade Ha- 



, .„. „ Sli« 

Washers. Lock. Easily Uade S183 

Washera, Rack for S27S 

Washing Off Pencil Tracings rtfter 

BlueprlntinK Saves Cloth 3HG 

Waste In Breaking Tool Steel, Reducing 3188 
Waste Materials. Handy Clamp Made 

from !1TI 

Waler-Coollng System of Motor Car. 



Th< 



' Uaski 



,. ., !I60 

t. Auto Radiator. Altered 
Operation S10( 

r, dsa. Controlled by Ellec- 



Shop, Old Auto Radiator 

Wafer" Yn '"Elevated" Tanlt." 'Gau'fje Tells 

HelRht of 3*8* 

Water Jacket. Cracked. Repairing with 



Water Jacket on Engine, Cracked. Novel 

Repair for . 
Water- - 



1 Air-C 



., _a1nta1n 

Water-supply Reaervolr. Small, Built 1 

Mountain Stream 

Water Trough, Keeping from FreeElng. 
Wax for a Dance Floor, How "- '■-•■- 
Wear, BlioUac Gives Protec 



3 Make. 



Pulleys Keep Air 

Hoae tTonvenieni and Reduce ■" 

Web, Cracked. Emergency Repair lor a 



3089 

S117 

324B 
3202 
32ie 



redge-Clamp Jig Helps Speed Up Pro- 



Wedge-Shai 



on "a " Lathe'. 



Automobile Brake 



evels, Hydraulic Pump la Inde- 

I of 313B 

Water Pipes. Steam Jet to Thaw Froaen 3310 
Water Pressure, City, Inflating Tires 

with Air by Use of 31S9 

Water, Saving Gas In Heating ^ B3gT 

Water Supply, Device Regulates ■>"■—• 



edge-Shaped Articles, Swivel Jaw tor 
Holding In Vise 816< 



1244 



Wlndiaaa, Vert leal -Drum, Hade of Old 

Barrel I09B 

Wlndralll to Maintain Water Supply, De- 
vice Regulates 1099 

Window Carriage and Track, Blue- 
printing Frame Haa tISt 

window, Draft-Proof, for 8 mall -Shop 
Ventilation S1S9 

window Fitting, Door and. Bevel Square 
for 320(1 

Window Panes. Handy Wire Hook for 



Window i 

Adjustment of Light 

Windows, Cellar. Timeeaving Device 

Open and Close 1 

nd Summer Use, Doors Hase 



Wintir. ur. 
pled Hou: 



pes In an Unoccu- 

iiVo Radiator Water 

■Hoo'k,""Hand'y"i"for"Carry*l"n'g"win- 



Gai 

Wire ,, ... — „ 

dow Panes 3269 

Wire Soldered over Uouth of Pall Saves 

Paint 3147 

Wire. Splicing Standard 3280 

Wire. Spring. Compreasing While Bend- 
ing Freaerves Strength 32*0 

Wiro-St ripping Bench Tool, Pedal-Con- 



e Used to String RInga as They Como 



. II13 



s Barrel Heads Give ProteC" 



t Trees Braced 



Tool for Packing in : 



Has Permaner 
Wiring Flnl--- 



I Houses. Magnetic Lo- 



. IIT2 

f 

. I09S 

t t>94 

'. 8300 
• mm m<;>iuui. Simple Tcst to Distin- 
guish from Denatured Alcohol 8167 

Wood Box Built into Wall of Kitchen.. 8249 
Wood Inserts in Pulley Bushing Conduct 

OH 3130 

Wood planes, Carpet Pad for. Saves 

Frequent Sharpening 3130 

Wood. Preventing Nails from Splitting 3381 
Wood, Reamer for Accurate Work in... J1T3 
Wood Screw, Handy Twine Cutter Made 

from 31B9 

Wood Screws. Making Hold When Paral- 
lel to Grain 1273 

Wood. Selecting to Take an Ebony Fln- 



0seful Platform for 3187 

Weight and Pulleys Keep Air Hose Con- 
venient and Reduce Wear.. 8860 

Weighted Rulers Keep Drawlnga from 

Rolling When In Use 3181 

Welding Mask Made from a Metal 

Bucket 'ISO 

Well. Locomotive Steam Used to Clean 

and Sterlllie 3183 

Wet. Keep Coal 3249 

Wheel, Automobile, Effective Emergency 

Repair for 81« 

Wheel, Firty-Four-Inoh, Turning on a 

Nlneteen-lneh Lath* 31S0 

Wheelbarrow, Small Wheels •■' 

Handling of •■• 

Wheels, Automobile, Removing with 

•—'a Cap 



. ai9T 



Holes 
Wood. Staining a Dark Color with Roof- 
ing Cement 3370 

Wood-Turning Lathe. Using the Drill 

FresB as 3112 

Wooden Caps Convert Machinist's VIb« 

Into Bench Clamp 31S8 

Wooden Knitting Needles and Dowel 

Pins. Hollow Hill for Making ll»l 

Woodwork. Emergency Corrugated 

Fasteners for Use in SlfiS 

Woodwork, Files Hade of Sandpaper 

Handy In |151 

Woodworkers' Clamp. Compressing Stilt 

Clutch Springs with 8204 

Woodworking Tools. Parainn for 1IE6 

Work, Bench Stop Which Clamps 1171 

Work, Clamp Holds Down on Top ot 

"— •- Rta 



t, Smali. 'Aid'HindilnB'oi'wUe'^- . ''iK^iIi«iS''iftr'* ^''■"*' 



Ratchet Brace 



3320 



Workbench, Bendins Conduit Easily at. 322f 
Workbench. Portable Tool Chest and. is 

Easily Moved about the Shop 8186 

Worklnje Drawings, Serial-Number 

Identifications on Save Time 3181 

Working Quality, Storing Air Hammers 

in Oil Improves 3212 

Workman, Signboard Shows Where He 

is to be Found 8269 

Workshop, Home, Dowel Cutter for.... 3164 
Workshop. Home, Seffment-Joininer JifiT 

for 8202 



Worn-Down Saw, Sharpening 82M 

Wrench. Improvised Electromagnet 

Picks from Crankcaae 8S7f 

Wrench Tool, Handy Vise or. for Bench 

Use Slf2 

Writing Board. Handy, for Shop Ma- 
Wrench for Setscrews in Doffs Attached 

to Lathe 3318 

Wrench for Small Polished Pipes 8204 

Wrench, One-Man. for Automobilo 

Crank-Case Bolts 8207 

terial-Checkinff Work 8170 
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POPULAR MECHANICS 

Shop Notes Series 

OF YEAR BOOKS 



One of these books is issued the 


first of each year, and is a reprint of all the articles 


which have been 


publis 


bed during the year past in our "Shop Notes Department" 


2MPl|« 


Vol 


I^ 


■■Shop Notes for 1905" 


SIS Usslialiaiis 


ZZt rates 


Vol. 


li. 


"Shop Notes for 1906" 


555 IDusmiiiiis 


228 Pages 


Vol. 


111, 


"Shop Notes for 1907" 


580 igusMiu 


212 Paies 


Vol. 


IV, 


"Shop Notes for 1908" 


53e lIsstnliiHis 


224 Palis 


Vol. 


V, 


"Shop Note, for 1909" 


461 llssliilisns 


22(Pai(S 


Vol. 


VI, 


"Shop Notes for 1910" 


451 ninsltaliiiis 


221 Pans 


Vol. 


VII, 


"Shop Notes for 1911" 


m Uluslraliins 


224 Pages 


Vol. 


VIII, 


'■Shop Notes for 1912" 


510 lHustialioiis 


Z24PMes 


Vol 


IX, 


■■Shop Notes for 1913" 


X llliAli.ns 


224Pa!ei 


Vol 


X, 


'■Shop Notes for 1914" 


462 IDustfatioiu 


224PJ10 


Vol. 


XI, 


"Shop Notes for 191S" 


517 Huilialiiiis 


224P«es 


Vol 


XII, 


"Shop Notes for 1916" 


4(9 Ibialiiins 


224Pves 


Vol 


XIII, 


"Shop Notes for 1917" 


422 IHjslraiioiii 


224Pa|es 


Vol 


XIV, 


"Shop Notes for 1918" 


344 llsslradons 


224Pa.es 


Vol 


XV, 


■■Shop Notes for 19I9' 


464 llsstralions 


224 Pates 


Vol 


XVI, 


■'Shop Notes for 1920" 


(85 Ksslralisas 


224 Pates 


Vol 


XVII, 


"Shop Notes for 1921" 


495 lluslraliaiis 


224 Pages 


Vol 


XVIII 


"Shop Notes for 1922" 


<6S IDnslialioiis 


224 Pages 


Vol 


XIX, 


"Shop Notes for 1923^' 


436 llislraiien 



These books are a perfect gold mine of information for every one interested in mechi 
or who uses tools (or pleasure or as an occupation. Of equal value and help to the profesaiolutl 
mechanic and the amateur. These articles are the cream of the experience of years of hundnaji 
of the most successful mechanics in the country. There is nothing on the market equal to these 
books at five times their price. The Popular Mechanics Shop Notes Series tells easy ways lo 
do hard things, and like Popular Mechanics, is "Written so you can understand it." Then 
bixiks are indexed very fully and with great care. 

The subjects treated cover every department of mechanics, with useful time savin); "kinks' 
for engineers, firemen, carp>enteri, machinists, plumbers, painters, iron and wood workers. eleC', 
tricians of all kinds, masons and in fact all the trades. 

"Worth It* Weight in Gold'* is a frequent expression from our readers, and one j 
mechanic in the far west who started a repair shop for himself, says he owes his success to "I 
Isr Mechanics Shop Notes." Many a time when a customer brought in a job new to him, lie 
consulted his "Shop Notes." which told him how to do it. 

Each volume contains entirely different matter from that published in the others. A set of 
these books covering several years will make an encyclopedia of priceless value to the owner. 

*Price (Heavy Bristol Cover) SO Cents Per Volume, Postpaid 

Shop Notes Series of 19 Volumes 

Contain 10,000 articles, 4228 pages and 9062 illustrations 

Order throush your dealer or direct from the publiahera 

POPULAR MECHANICS BOOK DEPT. 

200 E. Ontario St., CHICAGO 
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